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Abbreviations and Acronyms

AFB Air Force Base

AFRL Air Force Research Laboratory

AI Artificial Intelligence

AP Advanced Placement

APP Annual Program Plan

APR Annual Program Review

BHEF Business Higher Education Forum

C4C Counselors for Computing

C4I Command, Control, Communications, Computers and Intelligence

CAM Cooperative Agreement Manager

CC Consortium Chair

CMC Consortium Management Committee

CoSTEM Committee on STEM Education

COVID-19 Novel Coronavirus Disease

CRP College Readiness Program

DEI Diversity, Equity, and Inclusion

DMV
The metropolitan region that includes Washington, D.C., Maryland, and 
Northern Virginia

DoD Department of Defense

DoDEA Department of Defense Education Activity

DSEC Defense STEM Education Consortium

FARMS Free and Reduced-Price Meals

FLL FIRST LEGO League
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FNC3 Fully Networked Command, Control, and Communications

FRC FIRST Robotics Competition

FTC FIRST Tech Challenge

ICAT Introducing Computing and Technology

IPA Individual Program Administrator

IT Information Technology

K–12 Kindergarten Through 12th Grade

LO Lead Organization

LPC Local Program Coordinator

M+MN Makers + Mentors Network

MIT Massachusetts Institute of Technology

MP Math Project

MSRTC Middle School Research Teachers Conference

NSB National Science Board

OUSD Office of the Under Secretary of Defense

REL Regional Educational Laboratory

RSI Research Science Institute

S&E Scientist and Engineer

SDSCC San Diego Supercomputer Center

SNS Science News for Students Website

STEM Science, Technology, Engineering, and Mathematics

VISTA Volunteers in Service to America

ANNUAL PROGRAM REVIEW  •  7



Executive summary

This Annual Program Review provides a summary of activities and 
outcomes executed by the Defense Science, Technology, Engineering, 
and Mathematics Education Consortium over the 18-month base-period 
of March 1, 2019–August 31, 2020. 

OVERVIEW
The United States Department of Defense (DoD) depends on more than 300,000 
scientists and engineers across the Defense Laboratory Enterprise to meet national 
defense challenges and modernization priorities. Aligned to the federal science, 
technology, engineering, and mathematics (STEM) strategic plan, DoD is investing in 
evidence-based approaches to inspire and develop the United States’ science and 
technology workforce pipeline. The Defense Science, Technology, Engineering, and 
Mathematics Education Consortium (DSEC) is a collaborative partnership between 
academia, industry, not-for-profit organizations, and government that aims to 
broaden STEM literacy and develop a diverse and agile future workforce to power 
the United States’ innovative defense infrastructure.

During the inaugural year,

55,540
students, educators, and  
other participants were served 
through DSEC and selected 
DoD STEM investments
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APPROACH
Envisioned as a 5-year, up to $75 million investment, DSEC’s strategy is grounded in five 
consortium fundamentals to which all programming and activities align:

DSEC Fundamentals

Engage students and 
educators in meaningful 
STEM experiences

DSEC will engage K–16 students and educators in meaningful 
formal and informal DoD STEM learning experiences.

Serve students who  
are military-connected 
and underrepresented  
in STEM

DSEC will focus on serving students who are underrepresented 
in STEM (as defined by DoD STEM).1

Connect to the  
DoD STEM workforce

DSEC will ensure STEM experiences are connected to the DoD STEM 
workforce and DoD careers.

How will DSEC support these three priorities  in a unique and innovative way?

Leverage the network 
as a force multiplier

DSEC will leverage the consortium as a force multiplier to amplify 
the reach, visibility, and outcomes of DoD STEM.

Evolve the approach 
based on data

DSEC will use a data-driven approach to evolve and evaluate how 
DSEC operates over time to ensure positive outcomes for students 
and educators.

Each of these consortium fundamentals is backed by research literature supporting 
the causal pathway between activities, outputs, outcomes and, ultimately, DoD STEM’s 
desired impact.

DSEC is managed through a five-part organizational structure: Element 1—overall 
consortium management, led by RTI International (RTI); Element 2—evaluation and data 
collection, led by the American Institutes for Research (AIR); Element 3—outreach and 
communications, led by RTI; Element 4—DSEC alumni studies and engagement, led by 
RTI; and Element 5—strategic STEM outreach initiatives, led by Building Engineering and 
Science Talent (BEST). The base-period budget was $14,882,616. 

1Official DoD STEM definitions of underserved, underrepresented, and military-connected are included  
in the Appendix.
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The five consortium fundamentals work in concert to form a cohesive framework that 
enables near-term outcomes and long-term impact (see Exhibit 1).

Exhibit 1. DSEC Overall Logic Model

Outreach partners provide DoD 

STEM programming serving 

students and educators

Regional “hubs” coordinate with 

partners and DoD facilities in 

select communities

DSEC engages and follows up 

with DoD STEM alumni

DSEC provides vision, alignment, 

coordination, and 

communication for DoD STEM

DSEC evaluates its 

approach using formative 

and summative methods

ACTIVITIES

DSEC connects outreach partners 

to share learning and strengthen 

programming

OUTCOMES

Increase student and educator

interest and engagement in STEM 
Increase STEM knowledge and skills

Increase connections among

DoD STEM learning opportunities 

for students and educators

Increase use of evidence and 

continuous improvement 

across DSEC-funded programs

Increase access to STEM

opportunities for military-connected 

and underrepresented students

Increase student awareness 

of and interest in DoD STEM 

research and careers

 
ll

ed 

Increase use of effective 

STEM learning and 

instructional strategies

LONG-TERM IMPACT

Increase pursuit of 

postsecondary STEM 

and DoD careers

Increase diversity in STEM 

and DoD workforce

Increase STEM preparation 

for military-connected 

students
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DSEC PORTFOLIO
DSEC comprises 18 organizations and institutions in partnership with DoD STEM. Each 
entity is focused on supporting or delivering unique STEM engagement opportunities for 
K–16 students and/or teachers, which align to DSEC fundamentals, as shown in Exhibit 2.

Exhibit 2. DSEC Partner Organizations and Institutions

GR
AD

ES

DSEC outreach in Dayton; 
focus on underrepresented/ 
military-connected 
students

STEM professional 
development for teachers 
emphasizing project-based 
learning

STEM mentorship focused 
on military-connected and 
underserved students*

Student research 
competitions, science fairs, 
science newsletters, and 
teacher professional 
development

Culturally relevant IT 
and cyber programs for 
underrepresented 
minority girls*

Middle school math 
competitions and national 
video challenge

Cyber education, 
curriculum, and teacher 
professional development*

K-12 robotics competitions 
that pair student teams 
with DoD scientist and 
engineer mentors

STEM teacher development 
to support college readiness 
and success in Advanced 
Placement courses

STEM Learning Ecosystem 
development; mobile 
laboratory for digital 
fabrication

DSEC outreach in 
San Diego; focus on 
underrepresented/ 
military-connected 
students

DSEC outreach in 
DC/MD/VA; focus on 
underrepresented/ 
military-connected 
students

Pre-college summer 
research mentorship at 
MIT; alumni internships 
at DoD labs

Hands-on STEM activities, 
exhibits, and lectures for 
students and community

Peer-led coding camps for 
girls; IT-themed workshops 
for school counselors

BEST

*New Innovation Bloc partner as of January 2020

DSEC’s portfolio is further characterized by two distinguishing features designed 
to amplify DoD assets and priorities:

• Regional Hubs: Three regional programming hubs 
emphasize outreach activities in regions with high 
concentrations of DoD research installations. Hub 
locations include San Diego, California; Dayton, Ohio; 
and Washington, DC/Maryland/Virginia (DMV).

• Innovation Bloc: The DSEC Innovation Bloc is a flexible 
allotment of DSEC funds to be periodically allocated 
to new STEM outreach partners. This vehicle is used to 
strategically address programming gaps, expand reach, 
and strengthen DSEC’s alignment to evolving  
DoD priorities.
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RESPONDING TO COVID-19
The COVID-19 pandemic required widespread program adaptation. DSEC partners stepped up to help 
fill the educational void resulting from school closures. Selected examples include the following:

ASU CGEST worked to adapt 
curricular material to a 
virtual platform that will 
include participant content 
contributions. 

CEE successfully converted 
their 6-week summer Research 
Science Institute to a virtual 
format.

Citizen Schools shifted to 
creating virtual content for 
their Catalyst program, serving 
both students and teachers.

CYBER.ORG compiled 
a library of free online 
educational resources for 
DoD base personnel to share 
with military families.

The Dayton Regional STEM 
Center prepared and delivered 
at-home STEM kits to students 
in need during school closures.

DSEC launched a DoD STEM 
ambassador program to 
honor and engage educators 
who exemplified outstanding 
teaching in service of DSEC’s 
targeted student populations 
during the COVID-19 pandemic.

FIRST provided flexible “class 
packs” to support student 
work in smaller groups inside 
or outside of classrooms. 

MATHCOUNTS expanded  
its “video challenge” and 
provided resources for 
families such as a “problem  
of the week.”

Morgan State is converting 
their annual STEM expo to 
a virtual format, including 
engagement of four DSEC 
partners and five DoD 
installations.

NCWIT began development 
of asynchronous learning 
modules for counselors to 
supplement and/or replace 
virtual and in-person 
workshops.

NMSI adapted its summer 
training series to a virtual 
format for thousands of 
participants and organized 
a virtual bootcamp series 
for military-connected high 
schools.

Society for Science & the 
Public leveraged its Science 
News for Students to tailor 
instructional articles for 
middle school audiences 
related to the COVID-19 
outbreak.

TIES pivoted to accelerate 
development of their “STEM 
on the GO” Mobile Fabrication 
and Machining Lab. The 
vehicle is now ready for 
remote student engagement. 

TGR launched a STEM family 
design challenge that relies on 
items commonly found around 
the home.

Center for Research on Educational
Equity, Assessment & Teaching Excellence

CR Tea e

UCSD prepared a STEM 
bilingual video series with 
lessons and demos for 
families.

USASEF redesigned their 
programming into a free 
virtual event, SciFest All 
Access, providing STEM 
enrichment opportunities  
for students, educators, and 
the public.
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DSEC OUTCOMES
Based on data collected during the final 12 months of the base-period  
(September 2019–August 2020), DSEC outcomes are summarized in the 
following section. Information is organized around the five DSEC fundamentals. 

A separate data chapter, accompanying this report, provides full evaluation 
detail and is publicly available at dodstem.us. 
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Engage students and educators  
in meaningful STEM experiences
DSEC will engage K–16 students and educators in meaningful 
formal and informal DoD STEM learning experiences.

Students 
Served51,728

PK
<1%

K-5
7%

6-8
38%

9-12
55%

UNDERGRAD
<1%

58%
of programming 
focused on student 
engagement

3,657 Teachers 
Served

PK
<1%

K-5
9%

6-8
34%

9-12
57%

29%
of programming 
focused on teacher 
engagement

155 Other 
Participants

ADMINISTRATORS
42%

COUNSELORS 
32%

COMMUNITY 
STAKEHOLDERS 

26%

13%
of programming 
focused on other 
participants

DSEC partners engaged students 
and educators in 

39 STATES +  
DISTRICT OF COLUMBIA

UNDERGRAD
<1%
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Serve students who are military-connected  
and underrepresented in STEM
DSEC will focus on serving students who are underrepresented in 
STEM (as defined by DoD STEM).1

50% 
of DSEC programming 
was intentionally aligned to 
focus on student populations 
who are military-connected or 
underrepresented in STEM.

100% 
of DSEC STEM education  
and outreach partners 
developed programming goals 
that emphasize strengthened 
outreach to underrepresented 
and/or military-connected 
students in 2020-2021.

14 out of15
STEM Education and 
Outreach Partners
reported network activities 
to expand programming with 
schools that serve students 
underrepresented in STEM.

The base -period Innovation Bloc enabled three new partners 
to join DSEC. Selection of these partners was informed by 
the priority to serve student populations who are military-
connected and traditionally underrepresented in STEM.

Exclusively 
underrepresented 
students

Emphasis on 
underserved 
students

Exclusively 
military-connected 
students

1Official DoD STEM definitions of underserved, underrepresented, and military-
connected are included in the Appendix.
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Connect to the DoD STEM workforce
DSEC will ensure STEM experiences are connected to the 
DoD STEM workforce and DoD careers.

During the base-period, DSEC engaged: 

443
volunteers

63%
identified as  
DoD personnel 

10 STEM education and outreach partners directly 
engaged DoD personnel through activities such as 
mentorship, internships, liaising with installations,  
and connecting to DoD schools. 

Three DSEC hub regions coordinated programming 
concentration in areas surrounding DoD research 
installations. These hubs reported engaging a total of 

25
School Districts

41
SchoolS

10
military installations/facilities

HUB GEOGRAPHIC REACH

Dayton Regional STEM Center
Dayton, Ohio Area

Morgan State University
DC, Maryland, Virginia Area

UC San Diego CREATE
San Diego, California Area

Reston

Aspen Hill

Columbia

Dale City

Fredericksburg

Annapolis

Baltimore

Washington

Kettering
Moraine

Residence Park

Fort McKinley

Beverly
Gardens

Beavercreek

WRIGHT-PATTERSON
AIR FORCE BASE

West
Carrollton City

Oakwood

Bellbrook

Dayton

Centerville

Riverside

San Diego

Chula Vista

El Cajon

Oceanside
Carlsbad

Escondido

Encinitas

MCAS Miramar

Lemon Grove

Military Installation School/School District Other  
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Leverage the network as a force multiplier
DSEC will leverage the consortium as a force multiplier to amplify 
the reach, visibility, and outcomes of DoD STEM.

Network connectivity: 

• Connectivity among the 15 STEM education and outreach   
 partners is high. On average, each organization in the   
 DSEC network is connected to 11 other organizations. 

• The network has a density of 74%, meaning nearly  
 three-quarters of all possible connections exist in  
 the network. 
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DSEC classifies network connections in four ways:

Networking: organizations exchange information 
for mutual benefit, such as sharing information 
about schools or volunteer recruitment

Communicating: organizations build a shared 
understanding of an issue and respective roles 
in addressing the issue, such as supporting an 
underserved area

Coordinating: organizations alter program design 
or delivery to complement partner programming, 
such as modifying timelines or program content

Collaborating: organizations jointly design or 
deliver programs and have shared decision-making 
in the process

61%
Of connections were 
networking and communicating

39% 
Of connections were 
coordinating and collaborating 
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Evolve the approach based on data
DSEC will use a data-driven approach to evolve and evaluate  
how DSEC operates over time to ensure positive outcomes for 
students and educators.

DSEC includes two distinct efforts to collect data and use it to 
inform the strategic approach of the consortium: 

• Program Evaluation and Data Collection (Element 2)

• Alumni Studies (Element 4)

ELEMENTELEMENT

DURING  
PROGRAM 

IMPLEMENTATION

AFTER 
PROGRAM 

IMPLEMENTATION

During the base-period,  

• DSEC modified its program-year timing to better align with the 
academic calendar and data availability (this resulted in a base-
period of over 18 months, while future years are organized into 
12-month timeframes).

• DSEC developed an online data collection portal to strengthen 
uniformity and efficiency.

• All 15 STEM education and outreach partners developed 
program-specific logic models for consistency in future data 
collection and evaluation.

• All 15 STEM education and outreach partners developed profiles 
of program alumni to inform longitudinal outcome assessment. 

BASE-PERIOD DATA 
COLLECTION

IN
IT

IA
L 

6 
M

O
N

TH
S

MARCH 2019 – AUGUST 2019

• Outreach partner logic model 
development

• Outreach partner alumni profile 
development 

• Data collection module 
organization

• Simple data collection to inform 
outreach partner profiles





N
EX

T 
12

 M
O

N
TH

S

SEPTEMBER 2019 – AUGUST 2020

• Full program data collection 
(based on logic models) 

• Integration of Innovation Bloc 
partners into data collection 
process

• Process adjustments based on 
changes due to COVID-19
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“It made me feel like I could do amazing 
things in technology.”
- NCWIT AspireIT Student Participant 
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Dsec
Strategy

DSEC is purposefully designed to foster cohesion  
with DoD and Federal STEM strategic priorities.  
The following section summarizes the strategic rationale 
and organizational approach of the consortium.
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As described in the executive summary, all DSEC activities are guided  
by five consortium fundamentals. 

Engage students and educators in 
meaningful STEM experiences

DSEC prioritizes student engagement as a foundational 
driver in expanding STEM access and participation to youth. 
Ensuring that students and educators are engaged in a 
variety of interconnected STEM experiences—in school, 
out-of-school, and across the pre-kindergarten through 12th 
grades (PK–12)—is important for building the STEM talent 
pools (Committee on STEM Education of the National Science 
& Technology Council [CoSTEM], 2018; National Research 
Council, 2011, 2013; U.S. Department of Education, 2016). A 
student’s identity in and perception of STEM develops early 
in their educational career, with elementary school being 
a foundational period. Strong access to and preparation in 
high school STEM is strongly correlated with the retention, 
persistence, and success among college students who are 
pursuing a STEM degree, especially for students of color 
(Dika & D’Amico, 2016; Palmer, Maramba, & Dancy, 2011; 
Wang, 2013). Additionally, students taught by educators who 
continue to strengthen their STEM instructional practices 
through professional development are more likely to achieve 
higher STEM achievement scores (Bicer, Capraro, & Capraro, 
2017; Brendefur, Johnson, Thiede, Strother, & Severson, 
2018).  

Extracurricular activities are also important for attracting or 
preparing students in STEM (VanMeter-Adams, Frankenfeld, 
Bases, Espina, & Liotta, 2014). Students who attend STEM 
summer camps and programs have increased interest in 
STEM majors and career fields, increased self-efficacy and 
confidence in STEM, and improved content learning (Bicer & 
Lee, 2019; Hughes, Nzekwe, & Molyneaux, 2013; Roberts et 
al., 2018; Saw, 2019). Similarly, students who participate in 
STEM-centered afterschool programs demonstrate increases 
in STEM interest, STEM identity, career knowledge, and 
21st-century skills (Allen et al., 2016). For example, STEM-
based robotics afterschool programs have been shown to 
improve attitudes toward math, build perseverance, and 
increase collaboration (Ching et al., 2019). Students in STEM 
enrichment programs tend be most engaged in activities that 
are hands-on and challenging (Schmidt, Beymer, Rosenberg, 
Naftzger, & Shumow, 2020).

Serve students who are military-
connected and underrepresented in STEM

DSEC has a core focus on broadening participation for 
underrepresented students within STEM fields through a 
variety of levers. The STEM workforce remains primarily 
white or Asian and male; this contrasts with the shifting 
demographics of the U.S. population, which is becoming 
majority people of color (Kena et al., 2016; National Science 
Board, 2016). Women make up less than a quarter of STEM 
professionals, and women of color make up less than 5% of 
undergraduate STEM degrees in the United States. (Kricorian, 
Seu, Lopez, Ureta, & Equils, 2020). In PK–12, there is inequity 
in access to STEM education opportunities affecting female 
students, students of color, low-income students, students 
with disabilities, and students with intersections of those 
identities (Glennie, Mason, & Dalton, 2016; Means et al., 2017). 

Increasing engagement in STEM among children who are 
from underrepresented groups can affect the future STEM 
workforce and talent pool (National Research Council, 2013; 
U.S. Department of Education, 2016). If women, minorities, 
and children from lower-income families, for instance, were 
to invent at the same rate as white men from high-income 
families, the total number of inventors in the economy 
could quadruple (Bell, Chetty, Jaravel, Petkova, & Van 
Reenen, 2019). Mentorship is an important factor for the 
retention of underrepresented students in STEM. Mentors 
allow underrepresented students to see themselves within 
STEM and create their own pathways toward a STEM career 
(Cheryan, Ziegler, Montoya, & Jiang, 2017; Kricorian et al., 
2020). Exposure to STEM career professionals is especially 
important to women; contact with women experts in STEM 
has enhanced women’s self-concept in STEM, attitudes 
toward STEM, and motivation to pursue STEM careers (Stout, 
Dasgupta, Hunsinger, & McManus, 2011). Culturally relevant 
STEM activities and enrichment can also help students 
navigate the STEM pipeline and close the achievement gap 
(Young, Young, & Ford, 2019).

Military-connected students have unique educational 
needs. The quality of education provided to military-
connected students depends on several factors related to 
local or Department of Defense Education Activity (DoDEA) 
schools and education agencies, military organizations and 
installations, community organizations, and families.
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Connect to the  
DoD STEM workforce

DSEC STEM education and outreach partners and 
coordinating hubs connect their programs and activities 
to the DoD STEM workforce to ensure more students are 
aware of, and more likely to be interested in, STEM career 
opportunities (Blotnicky, Franz-Odendaal, French, & Joy, 
2018). Students exposed to real-world, relevant STEM 
experiences and connected to the work of scientists and 
mathematicians were more likely to have positive attitudes 
toward STEM or aspirations for STEM careers (Fuesting 
& Diekman, 2017; Kitchen, Sonnert, & Sadler, 2018). 
Additionally, youths who participate in STEM competitions 
and events are more likely to pursue STEM-related careers 
at the end of high school than those who do not participate. 
This impact of STEM participation on students’ interest in a 
career in STEM increases threefold when students compete in 
more than one competition (Miller, Sonnert, & Sadler, 2018). 
When preparing students for the STEM workforce, exclusive 
recruiting and talent management practices, or those that are 
not inclusive of all students, lead to negative perception of 
organizational justice and disengaged employees (O’Connor 
& Crowley-Henry, 2019). DSEC outreach partners recognize 
the value of inclusion when connecting students to the 
STEM workforce by focusing on equipping all students, and 
particularly those who are historically underrepresented, 
with the “innovative, adaptable and resilient” characteristics 
that industries seek (Ferns, Dawson, & Howitt, 2019).

Leverage the network as a 
force multiplier

STEM ecosystems and partnerships are an important 
ingredient to increasing access and opportunity to STEM 
learning (CoSTEM, 2018; U.S. Department of Education, 2016). 
For example, the Federal STEM Strategic Plan emphasizes 
developing and enriching “strategic partnerships” (CoSTEM, 
2018). Partnerships and collaborations help provide students 
ongoing multifaceted support and intentional connections 
and sequences of learning opportunities.

DSEC is structured as a consortium of STEM education 
partnerships between academia, not-for-profit organizations, 
and government to create coordinated STEM opportunities 
for students and teachers. The consortium mirrors other 
efforts in higher education “to build a critical mass of local 
and international actors strategically engaged in education, 
training, knowledge production, and innovation initiatives” 
(Knight, 2011, p. 233). These purposeful, coordinated 
activities often rely on education hubs that reflect  
“a country’s plan and priority to serve and be recognized as 
a center of education expertise, excellence, and economic 
activity in the region and beyond” (Knight, 2018, p. 638). 
Characteristics of a successful social network include 
those that are rooted in communication and cross-sector 
collaboration (Crane & Seitanidi, 2014) and the dissemination 
of resources and social capital among partner organizations 
(Ibarra, Kilduff, & Tsai, 2005). Ibarra and colleagues further 
defined this social capital as the “benefit that accrues to 
the collectivity as a result of the positive relations between 
different groups, organization units, or hierarchical levels.” 
Additionally, networks have the distinct ability to “promote 
organizational flexibility, innovation, and efficiency as well 
as quality of products or services by virtue of effectively 
pooling unique expertise” (Cross, Borgatti, & Parker, 2002). 
DSEC’s structure as a grouping of STEM education nonprofit, 
academic, and government organizations supports the 
initiative’s capacity to innovate and adapt (Cross et al., 
2002) and positions itself as a lead in communicating among 
partners, as well as negotiating and continuously  
reimagining the identity of the network (Henig, Riehl,  
Rebell, & Wolff, 2015).
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Evolve the approach based on data

DSEC incorporates a central focus on data and evidence to 
evaluate, improve, and evolve the work of the consortium. 
This aligns with federal priorities to evaluate STEM education 
programs and collect and report metrics on program 
progress, performance, and outcomes (CoSTEM, 2018; 
Government Accountability Office, 2018; National Research 
Council, 2013). The emergence of improvement science in 
education as a context-focused and data-centered approach 
to school improvement has recently been used to target 
students’ STEM outcomes amid constantly shifting standards 
and accountability structures (Wright, 2019). The method 
encourages practitioners to form professional learning 
communities to facilitate the continuous improvement of 
practices to enhance the effectiveness of the agreed-upon 
approaches for improving STEM outcomes (Kilpatrick & 
Fraser, 2019). DSEC employs this strategy by positioning 
outcomes rooted in data at the center of the work; 
additionally, project teams continuously challenge the 
effectiveness of norms, practices, and other implemented 
activities to ensure project inputs are intentional in how 
they contribute to affecting change in student access to and 
achievement in STEM.  

In concert, these five fundamentals provide the foundation 
for the consortium’s theory of change, which is summarized 
in the Executive Summary.

EVOLUTION OF TEACHING AND LEARNING 
APPROACH DURING A GLOBAL PANDEMIC
STEM teaching and learning often rely on student-teacher 
interaction to deliver hands-on experiences to students, as 
a key driver in building computational literacy. However, 
in the wake of the novel Coronavirus disease (COVID-19) 
crisis, educators must adjust to remote instruction and 
develop new strategies for maintaining STEM engagement 
in a virtual setting. Maintaining interactions between 
learner and instructor in virtual settings is very important 
to keep students’ interest and motivation for learning 
(Purarjomandlangrudi, Chen, & Nguyen, 2016). To make 
up for teachers and students’ physical separation and the 
loss of face-to-face learning, researchers are exploring the 
benefits of the “social presence” model when engaging 

with students remotely, which involves strategies to 
foster emotional attachments and connectedness when 
students and teachers are distanced from one another 
(Regional Educational Laboratory [REL] Southeast, 2020). 
Additionally, districts should employ strategies to ensure 
student learning is personalized by offering both “plugged 
and unplugged” options and by diversifying activities to 
accommodate a range of student needs (REL Midwest, 
2020). REL Midwest also recommends that educators 
maintain consistent daily routines to combat the added 
stress of remote instruction and promote positive learning 
conditions in the virtual setting. 
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Strategic Alignment

The demand for STEM careers continues to expand, with higher wages, on average, than careers 
in non-STEM fields (Vilorio, 2014; Langdon, McKittrick, Beede, Khan, & Doms, 2011). In 2018, the 
White House launched the Federal STEM Strategic Plan, which set forth three goals: build strong 
foundations for STEM literacy; increase diversity, equity, and inclusion (DEI) in STEM; and prepare 
the STEM workforce for the future. The plan also identifies four strategic priorities: develop and 
enrich strategic partnerships; engage students where disciplines converge; build computational 
literacy; and operate with transparency and accountability (CoSTEM, 2018). The federal strategic 
plan seeks to articulate a series of action steps for how the federal government intends to play 
a role in improving STEM education and workforce development for young Americans. These 
priorities for engagement and development align with DSEC’s fundamentals (see Exhibit 3). 
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Exhibit 3. DSEC Strategic Alignment

Federal STEM Vision: All Americans will have lifelong access to high-quality STEM education,  
and  the United States will be the global leader in STEM literacy, innovation, and employment.

COMMUNICATE
Value of STEM 
Engagement

INSPIRE
Community 
Engagement in STEM
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Future STEM 
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Efficiency and 
Effectiveness

PROMOTE 
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DoD STEM 
GOALS

OPERATE
with Transparency 
and Accountability

DEVELOP
and Enrich Strategic 
Partnerships

BUILD
Computational 
Literacy

FEDERAL 
STEM 
PATHWAYS

ENGAGE
Students Where 
Disciplines Converge

FEDERAL  
STEM GOALS

BUILD
Strong Foundations for 
STEM Literacy

INCREASE
Diversity, Equity, and 
Inclusion in STEM

PREPARE
the STEM Workforce for 
the Future
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Arizona State 
University: Center 
for Gender Equity 
in Science and 
Technology (CGEST)

Middle and  
High School

Programming 
aligned to  
DoD STEM careers

Emphasis on girls 
and students of 
color

Activity focus near 
DoD installations

Engagement in 
outreach program 
evaluation and 
improvement

Center for Excellence 
in Education (CEE)

High School and 
Undergraduate

Programming 
aligned to  
DoD STEM careers

Expansion of 
recruitment of 
underrepresented

Extension of student 
recruitment via 
DSEC

Citizen Schools Middle and  
High School

Programming 
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DoD STEM careers

Emphasis on 
underrepresented

Activity focus in 
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military-connected

Activity focus in 
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Middle,  
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military-connected

Engagement in 
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outreach
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on military 
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military-connected 
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students
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communication 
via DSEC and hub 
programming
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for Women & 
Information 
Technology (NCWIT)
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High School, 
Undergraduate

Programming 
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High School
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communities

Emphasis on 
military-connected

Activity focus near 
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Programming 
aligned to  
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military-connected 
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Engagement in 
multi-partner 
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Teaching Institute 
for Excellence in 
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High School, 
Undergraduate

Direct DoD lab 
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Emphasis on 
military-connected

Engagement in 
multi-partner 
outreach and focus 
in DSEC hub areas

TGR Foundation 
(TGR)

Elementary, 
Middle,  
High School

Programming 
aligned to  
DoD STEM careers

Emphasis on 
underrepresented 
populations

Activity focus in 
DSEC hub areas and 
digital engagement

USA Science and 
Engineering Festival 
(USASEF)

Elementary, 
Middle,  
High School, 
Undergraduate 

DoD engagement 
in programming

Emphasis on 
participation of 
underrepresented

Activity focus in 
DSEC hub areas: 
emphasis in DC /
MD / VA
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HOW DSEC ALIGNS WITH THE THREE GOALS 
OF THE FEDERAL STEM STRATEGIC PLAN

Build strong foundations for STEM literacy
Building strong foundations for STEM literacy includes 
“access to high-quality, lifelong STEM learning for all 
Americans” and “a basic understanding and comfort with 
STEM and STEM-enabled technology” (CoSTEM, 2018). 
Developing these foundations for a STEM literate population 
requires exposure to STEM inside and outside the classroom 
(Bybee, 2010; Sarama et al., 2018; Kennedy & Odell, 2014; 
Riedinger & Taylor, 2016; Migus, 2014; Krishnamurthi, 
Ballard, & Noam, 2014 ). Opportunities to explore STEM allow 
students to shape their interest in the STEM disciplines while 
gaining skills that are applicable in both STEM and non-STEM 
settings (Krishnamurthi et al., 2014). DSEC promotes STEM 
exposure and exploration by sponsoring opportunities for 
elementary, secondary, and post-secondary students within 
and outside the classroom to develop their interest and skills 
in STEM. 

Increase Diversity, Equity, and Inclusion in STEM
Increasing DEI in the STEM disciplines is vital to encourage 
broader participation in the STEM workforce by underserved 
and underrepresented communities. Retention and success 
in STEM for underrepresented populations is attributed 
to several factors: elementary and secondary preparation 
(Palmer et al., 2011), mentorship experiences (Kricorian et 
al., 2020), and extracurricular activities (Palmer et. al., 2011). 
Inclusive STEM experiences can allow underrepresented 
participants to navigate challenges in STEM and create their 
own pathways for success in the field (Cheryan et al., 2017). 
Exposure to these opportunities increases underrepresented 
students’ awareness about STEM fields and initiates their 
lifelong interest in the disciplines (Palmer et al., 2011). 
Inclusive STEM experiences also give students the ability 
to find mentors from similar cultures or identities (Young 
et al., 2019). The ability to identify someone of the same 
gender or the same ethnicity with a STEM career plays an 
important role in underrepresented students staying in the 
STEM pipeline (Kricorian et al., 2020; Young et al., 2019). DSEC 
targets learning opportunities and programming to engage 
underrepresented and underserved students in STEM. 

Prepare the STEM workforce of the future
Preparing the future STEM workforce requires intervention at 
the earliest levels. Studies suggest that students’ success in 
K–12 STEM classes and related activities are strong indicators 
for retention and success in post-educational STEM (Holian & 
Kelly, n.d.; Regional Educational Laboratory [REL] Southwest, 
2016; Ing & Nylund-Gibson, 2013). The Federal STEM strategic 
plan acknowledges that “more opportunities for learners 
to acquire STEM skills and approaches would expand their 
career options” (CoSTEM, 2018). DSEC, and the broader DoD 
STEM portfolio, supports opportunities for kindergarten to 
graduate students to acquire STEM knowledge and skills. 
Through the use of DoD labs and installations, DoD STEM 
intends to facilitate STEM ecosystems across the nation. 
STEM ecosystems allow students, community members, and 
STEM professionals to create meaningful connections. These 
ecosystems are intended to help students to learn more 
about the STEM workforce and create their own pathway 
among the disciplines (Business Higher Education Forum, 
2019).
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HOW DSEC ALIGNS WITH THE FOUR 
PATHWAYS OF THE FEDERAL STEM  
STRATEGIC PLAN
The federal STEM strategic plan identifies the following 
four pathways to achieve its goals: (1) develop strategic 
partnerships, (2) engage students where disciplines 
converge, (3) build computational literacy, and (4) operate 
with transparency and accountability (CoSTEM, 2018). 
Overall, the work of DoD STEM and DSEC aligns with the 
federal STEM strategic plan priorities for its commitment 
to address these elements of engagement to increase both 
international competitiveness and national economic 
success. For example, DoD STEM and DSEC strategically 
and collaboratively partner with organizations from several 
fields (academia, industry, not-for-profit organizations, and 
government) to build student computational literacy and 
support the STEM workforce. Additionally, programming 
is provided in many formats to engage with students and 
educators in the K–12–postsecondary setting, including 
scholarships, internships, and teacher professional 
development. These programs also promote STEM education 
and outreach activities with the support of the Army, Navy, Air 
Force, and other DoD agencies to expand their reach among 
converging disciplines. To address the transparency and 
accountability priority, programs must be both intellectually 
compelling and culturally responsive (National Research 
Council, 2015). By first identifying and cross walking existing 
STEM resources and educational gaps, STEM programming 
can then support a “robust STEM learning ecosystem” that 
meets the needs, interests, and motivations of students 
(National Research Council, 2015). DSEC embodies this 
transparent network structure in its support for partners and 
initiatives that align with the Federal priorities.
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STEM EDUCATION INDICATORS

Federal agencies and scientific organizations have identified 
indicators and aspects of STEM education that support 
student learning, engagement, and career pursuits. DSEC 
will align evaluation data collection with key STEM education 
indicators that are related to DSEC-funded activities. Table 1 

maps example indicators and their sources onto the five DSEC 
fundamentals: engage, serve, connect, leverage, and evolve. 
The table also highlights the sources that support the use of 
these indicators. DSEC will continuously identify and refine 
appropriate indicators as scientific literature evolves.

Table 1. STEM Education Indicators

DSEC FUNDAMENTAL STEM INDICATORS NATIONAL RECOMMENDATION SOURCE

Student participation in STEM learning experiences within and 
beyond formal class time

CoSTEM, 2018; National Research 
Council, 2011, 2013; U.S. Department of 
Education, 2016

Student participation in applied and experiential STEM learning 
opportunities

CoSTEM, 2018; U.S. Department of 
Education, 2016

Student participation in STEM learning opportunities in the  
elementary and middle grades

National Research Council, 2011, 2013; 
U.S. Department of Education, 2016

Student participation in STEM learning opportunities in national 
priority areas

CoSTEM, 2018 

Student completion of key STEM courses U.S. Department of Education, 2016

Student attitudes and dispositions toward STEM
National Research Council, 2013;  
U.S. Department of Education, 2016

Student pursuit of degrees and careers in STEM fields National Research Council, 2013 

Teacher participation in STEM-specific professional development 
activities

National Research Council, 2013

Teacher science and mathematics content knowledge for teaching National Research Council, 2013 

Student and teacher participation in DoD-sponsored  
STEM activities

Department of Defense,  2016

Research Question: To what extent are outreach partners providing DoD STEM programming 
serving students and educators?

Engage students 
and educators in 
meaningful STEM 
experiences
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DSEC FUNDAMENTAL STEM INDICATORS NATIONAL RECOMMENDATION SOURCE

Participation in STEM education programs among underserved  
and underrepresented groups

CoSTEM, 2018; Department of  
Defense, 2016; National Research  
Council, 2013 

Involvement of DoD organizations and scientists and engineers Department of Defense, 2016

Student participation in work-based learning opportunities 
(workplace visits, apprenticeships, mentorship, research)

CoSTEM, 2018; National Research 
Council, 2011

Student and teacher participation in multiple or sequences  
of STEM learning experiences

National Research Council, 2011, 2013

Engagement of STEM ecosystems and networked communities  
of practice

CoSTEM, 2018; Department of Defense, 
2016; U.S. Department of Education,  
2016

Public awareness of STEM education and outreach opportunities Department of Defense, 2016

Common metrics to measure program progress, performance,  
and outcomes

CoSTEM, 2018; Government 
Accountability Office, 2018

Numbers of participants, including from underrepresented groups  
CoSTEM, 2018; Government 
Accountability Office, 2018;  
National Research Council, 2013

Evidence of longitudinal student outcomes National Research Council, 2013

Research Question: To what extent are hubs coordinating with partners in DoD facilities in select communities? 
(in particular, communities with high concentrations of military-connected and underrepresented students)

Serve students who 
are military-connected 
and underrepresented 
in STEM

Research Question: To what extent is the CMC adding value to the work of outreach partners?  
(in particular, efforts to connect programming to the DoD STEM workforce)

Connect to the DoD 
STEM workforce

Research Question: To what extent is the CMC establishing a collaborative infrastructure?

Leverage the 
network as a force 
multiplier

Research Question: To what extent is the CMC encountering challenges and finding areas 
for improvement?

Evolve the 
approach based 
on data
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STRUCTURE

To execute the strategy, DSEC is arranged in an organizational structure 
that features five operational elements (see Exhibit 4).

Exhibit 4. DSEC Structure

*CMC: Consortium Management Committee member

DEPARTMENT OF DEFENSE STAKEHOLDERS

Consortium Chair (CC) / *CMC

RTI INTERNATIONAL (LO)
ANGELA H. QUICK, EdD

Cooperative Agreement Manager (CAM) / *CMC
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Administrator 

(IPA) / *CMC

RTI: 
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Program 

Evaluation

Individual Program 
Administrator 

(IPA) / *CMC

AIR: 
JOSEPH 

WILSON, PhD
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Outreach and 

Communications

Individual Program 
Administrator 

(IPA) / *CMC

RTI: 
JOHN 

VAVRICKA, JD
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Management
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(IPA) / *CMC

RTI: KATHERINE 
MCKNIGHT, PhD, AND 
JOHN VAVRICKA, JD

Element 5: 
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Initiatives

Individual Program 
Administrator 

(IPA) / *CMC

BEST: 
JOHN 

YOCHELSON

STEM INNOVATION BLOC
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Science and Technology 
(CGEST)

Citizen Schools

CYBER.ORG

National Math and Science 
Initiative (NMSI) *CMC

For Inspiration and Recognition 
of Science and Technology 
(FIRST) *CMC

MATHCOUNTS

Center for Excellence in 
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Teaching Institute for 
Excellence in STEM (TIES)

USA Science and Engineering 
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Society for Science & 
the Public (Society)

National Center for Women 
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TGR Foundation
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AS NEEDED

STEM EDUCATION AND OUTREACH PARTNERS
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Regional Hub Strategy

A key component of the DSEC strategy is the emphasis on targeted, place-based 
programming. This hub approach emphasizes expanding the pool of traditionally 
underrepresented and military-connected students who are aware of, equipped for, 
and interested in STEM careers in the national security sector. The three regional STEM 
outreach hubs support outreach activities in regions with high concentrations of DoD 
research installations. Hub locations include San Diego, California; Dayton, Ohio; and DMV.

DSEC HUB STRATEGY GOALS

1.
Expand the reach of DoD STEM 
programs with particular focus 
on historically underrepresented, 
underserved, and military-
connected students.

2.
Establish connections between 
programs and create pathways 
into DoD laboratories in 
consultation with DoD STEM.

3.
Identify opportunities to 
leverage partner collaboration 
within the hubs. 

DSEC HUB STRATEGY SUCCESS

DoD success in every hub hinges on the 
collaborative engagement of DSEC programs,  
DoD laboratories, educators, and community-
based partners.

• DSEC partners deliver content, sustain 
networks of educators, and underpin the 
credibility of DoD as a trusted resource. 

• DoD laboratories and installations provide 
volunteers, speakers, role models, onsite 
learning opportunities, and relationships  
with schools. 

• Pre-K-16 educators provide access to students 
and parents, deliver content, and influence 
students’ educational and career choices.

Center for Research on Educational
Equity, Assessment & Teaching Excellence

CR Tea e
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OUTREACH PROGRAM CONNECTIVITY

By design, DSEC is structured as an outreach network of organizations who 
support a shared mission. During the inaugural 2019–2020 year, DSEC outreach 
partners established or strengthened connections. During 2020–2021, DSEC aims 
to purposefully increase the volume and the strength of these connections. 

The goal of this connectivity strategy is to increase opportunities for student 
exposure and continuity of engagement in STEM outreach activities. Connecting 
consortium programming enables this in two ways: (1) by amplifying the reach 
of individual programs to reach new populations of students and teachers, and 
(2) by creating pathways for students to seamlessly connect across programs
as they transition through ages and stages of their K–12 and postsecondary
experience.

STEM ADVISORY

The DSEC STEM Advisory provides external perspectives on emerging trends in 
STEM, content expertise, outreach strategy vetting, and outreach support. The 
invited members of the Advisory serve as critical friends to test ideas, identify 
gaps, and prioritize areas of focus. The group consists of volunteer members 
who meet virtually at least twice per year. Members represent a mix of STEM 
content experts, military-connected professionals, and civilians in STEM roles 
and/or organizations. Advisory members have no consortium management 
responsibilities or voting privileges. 

• Elizabeth Allan, PhD, University of Central Oklahoma 

• Robert Berry, PhD, University of Virginia

• Daniel Kelly, PhD, Texas Tech University

• Tim McClees, Aerospace Industries Association

• Linda Rosen, PhD, Retired, Change the Equation

• Ivory Toldson, PhD, Quality Education for Minorities Network

• Iris Wagstaff, PhD, American Association for the Advancement of Science

• Eric Wiebe, PhD, Friday Institute for Educational Innovation,
NC State University

• Brenda Darden Wilkerson, AnitaB.org
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Budget Summary 

DSEC operates on an annual program calendar of 
September 1 to August 31. Due to a programming 
year adjustment, the DSEC base-period spans 18 
months (March 1, 2019–August 31, 2020), while all 
subsequent years are 12 months. The summary 
presented in Table 2 represents the original DSEC 
budget that guided base-period execution.

The budget structure for Element 5 STEM education 
and outreach partners is organized into four 
categories. Each partner’s base-period activities are 
further described in the next section of the report 
(see Table 3).

Table 2. 2019–2020 Base-Period Budget

ELEMENT 1 $645,878 4%

ELEMENT 2 $1,031,937 7%

ELEMENT 3 $922,955 6%

ELEMENT 4 $364,244 2%

ELEMENT 5 $11,917,602 80%

Originally 
Proposed Total $14,882,616

Table 3. Base-period DSEC Outreach Partner Funding Structure

STEM 
OUTREACH 
CATEGORY

FUNDING 
LEVEL

DSEC CMC 
MEMBER

>$1,500,000

FIRST
NMSI

DSEC OUTREACH 
HUB COORDINATOR

$125,000–
$175,000

Dayton STEM
Morgan State
UCSD CREATE

STEM EDUCATION AND 
OUTREACH PARTNER

$150,000–
$650,000

CEE
MATHCOUNTS
NCWIT
Society
TGR
TIES
USASEF

DSEC INNOVATION 
BLOC PARTNER

$250,000–
$400,000

Citizen Schools
ASU CGEST
CYBER.ORG
NCWIT*
TIES*
UCSD CREATE*

*Outreach partners who added scope via the Innovation Bloc during the base-period

ASU CGEST = Arizona State University Center for Gender Equity in Science and Technology; CEE = Center for Excellence in Education; CMC = Consortium 
Management Committee; DSEC = Defense STEM Education Consortium; FIRST= For Inspiration and Recognition of Science and Technology; NCWIT = National 
Center for Women & Information Technology; NMSI = National Math and Science Initiative; STEM = Science, Technology, Engineering, and Mathematics; TGR = 
TGR Foundation; TIES = Teaching Institute for Excellence in STEM; UCSD CREATE = University of California, San Diego, Center for Research on Educational Equity, 
Assessment & Teaching Excellence; USASEF = USA Science & Engineering Festival.
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“ I can honestly say my passion for STEM and 
for outreach to young girls originated from 
my MATHCOUNTS experience…It sparked 
my passion for math, and ultimately the 
rest of my STEM pursuits throughout high 
school and beyond.”

- Lauren C., Student Competitor, MATHCOUNTS
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STEM 
Education 
and Outreach  
Partners
DSEC includes 15 STEM education and outreach partners, 
three of which are regional hubs. This section includes a brief 
overview of each outreach partner’s DSEC-funded activities  
and a summary of their outreach approach. Program profiles 
are included in alphabetical order.

A separate data chapter, accompanying this report,  
provides full evaluation detail and is publicly available  
at dodstem.us.
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Arizona State University Center for Gender Equity  
in Science and Technology (ASU CGEST)

CGEST actively drives the discourse and experiences of underrepresented 
girls in STEM by owning, generating, and critiquing the collective body 
of scholarship on and offering culturally responsive programs for girls of 
color (e.g., African American, Native American, Latina, Asian American) 
and STEM education.

SCOPE SUMMARY
CGEST launched a pilot initiative in the state of Hawaii aimed at increasing the 
awareness, access, and interest of Native Hawaiian girls in meeting the critical need for 
information technology (IT) and cybersecurity professionals. The start of this program 
was delayed due to the novel coronavirus disease (COVID-19), and the program year was 
extended to August 31, 2021. A cohort of girls in grades 9 to 12 will be recruited primarily 
from local communities near military Installations. Mentors will be trained to work 
with this cohort to support culturally relevant IT and cybersecurity curricula geared to 
resonate with students in a meaningful and long-lasting way. The program will be piloted 
in a weeklong summer camp and will be enriched by follow-up internship opportunities.

BASE-PERIOD FUNDING CATEGORY
Innovation Bloc: $250,000–$400,000

Up to 

100
high school girls will be 
impacted through the 
CompuGirls program

Up to 

15
mentors will be trained 
to continue support of 
culturally relevant IT 
curricula

INNOVATION BLOC

38  •  DEFENSE STEM EDUCATION CONSORTIUM (DSEC) 

PARTNERS > ASU CGEST



DSEC FOOTPRINT

Up to 

Up to 

15

ARIZONA

HAWAII

RATIONALE FOR APPROACH
CGEST prepares young girls of color to develop not just a stronger 
identity as an emerging computer scientist but an identity that 
is intersectional and does not separate community, academic, 
professional, and science identity into separate categories. Through 
the CompuGirls program, girls are encouraged to apply computer 
science learning to solve modern community challenges that matter 
to them, which improves retention.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Girls and young women learn about 
IT and cybersecurity in an engaging 
and culturally relevant way.

Serve students who are  
military-connected and 
underrepresented in STEM

INNOVATION BLOC
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The programming focuses 
on Native Hawaiian girls, an 
underrepresented group in the 
computing sciences. 

Connect to the  
DoD STEM workforce

Mentors from local military 
installations will be recruited to 
partner with girls in the program.



LOGIC MODEL
ACTIVITY/EVENTS

ENGAGE

E1.  Virtual engagement  
sessions  
(Capture the Flag)

E2.  Spring Camp  
(including DoD lab visits 
and field trips)

E3.  Video Mentor Leadership 
Series

E4.  Cyber Leader Series
E5.  Cybersecurity course 

(online)

SERVE

S1.  Virtual engagement   
sessions  
(Capture the Flag) 

S2.  Spring Camp  
(including DoD lab visits 
and field trips)

S3.  Video Mentor Leadership 
Series

S4.  Cyber Leader Series
S5.  Cybersecurity course 

(online)

CONNECT

C1.  Spring Camp  
(including DoD lab visits 
and field trips)

IMMEDIATE CHANGES 

KNOWLEDGE

Participants will: (E5, S5)
• Understand the ethics of cybersecurity 

and its impact on their communities
• Identify data forms
• Understand how a networked society 

functions
• Understand critical media literacy and 

how it relates to cybersecurity
• Understand computer-mediated 

communication effects

SKILLS

Participants will: (E1, E4, S1, D4)
• Learn how to build a coalition
• Identify an ecosystem and its social actors
• Learn about cybersecurity as a field
• Learn how to communicate with different 

community members (E2, S2)
• Develop self-regulatory learning skills  

(E5, S5)
• Develop techno-social agency (E5, S5)

BEHAVIORS/ATTITUDES/CAREERS
• Become more critical about engagement 

in online settings (digital footprint)  
(E1, S1)

• Understand data and how they relate to 
their daily actions (E1, S1)

• Become aware of tech leadership roles 
(E3, S3)

• Parents learn about cybersecurity and how 
it applies to the real world (community, 
careers) (E2, S2, C1)

• Become aware that cybersecurity 
is a component/division of military 
installations (E2, S2, C1)

PRIMARY OUTCOMES

KNOWLEDGE

• Understand the potential effects on 
themselves and others resulting from data 
creation, data collection/storage, and data 
dissemination (E5, S5)

SKILLS
• Develop skill in presenting findings/work 

to peers (E1, E4, S1, D4)
• Understand challenges and recognize 

sources of support for women of color in 
the industry (military or private)  
(E1, E4, S1, D4)

• Understand survivance as it relates to the 
digital world (E1, E4, S1, D4)

• Develop skill in presenting findings/work 
to the community (E2, S2)

• Participants develop a community of 
support (peers, parents, community, and 
cultural advisors) (E2, S2)

• Increase self-regulatory learning for 
cybersecurity (E5, S5)

• Increase techno-social agency (E5, S5)

BEHAVIORS/ATTITUDES/CAREERS
• Understand the cybersecurity needs of 

their communities (assets) (E1, S1)
• Girls see themselves as tech leaders  

(E3, S3)
• Girls make coursework choices leading 

towards a career in cybersecurity  
(E1, S1, C1)

• Girls consider cybersecurity as a career 
option (E1, S1, C1)

INNOVATION BLOC
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ALUMNI PROFILE
PROGRAM(S) WITH DSEC FUNDING
Cybergirls and Teacher Ambassador program/educator PD

STRUCTURE AND PURPOSE

Activities to build STEM competencies; 
professional development

DIRECT PARTICIPANTS* 

Cybergirls: American Indian/Native Hawaiian girls, 
ages 13-18; Educator PD: Adults (incl. but not 
limited to certified K–12 teachers) to deliver the 
curriculum. Teacher Ambassador: teacher leader 
to develop culturally responsive curriculum.

INDIRECT PARTICIPANTS

None

TIMING

Cybergirls: Year-Round; Educator PD: School 
Year

FREQUENCY/DURATION 
OF ACTIVITIES**

Strong

INTENSITY OF PARTICIPATION***

Strong

ALUMNI AWARENESS**** 

Strong

DEGREE OF FOCUS ON DoD*****

Strong (tied to Navy Base)

*See notes in the Appendix.
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Center for Excellence in Education (CEE)

CEE was founded by Admiral H.G. Rickover in 1983 to nurture the 
development of gifted and talented students in the STEM disciplines.  
CEE sponsors a Research Science Institute (RSI) each summer for 
academically talented high school and college students to nurture careers 
of excellence and leadership in STEM. Some students will also participate 
in an internship program with DoD laboratories.

SCOPE SUMMARY
RSI is traditionally a 6-week residential program that brings high-caliber U.S. high school 
seniors and their international counterparts to the Massachusetts Institute of Technology 
(MIT) to conduct mentored research. RSI is held at MIT annually for about 80 high school 
students, of which 15 are considered DoD Scholars. During this program year, the 
program was held virtually due to COVID-19. Additionally, the DoD Summer Lab Research 
Intern Program paired college students with DoD lab internships, using a blend of virtual 
and in-person modalities to nurture careers of excellence and leadership in STEM for 
academically talented students.

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000

31 
students in the RSI 
program with DSEC 
support (more than 
1,900 student applicants)

13
student internships 
in DoD laboratories 
supported by DSEC
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DSEC FOOTPRINT

Programming Includes a National Reach
31 

13
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MASSACHUSETTS

DMV

RATIONALE FOR APPROACH
Participants in CEE programming increase their knowledge of STEM 
careers by working side by side with professionals in the field, 
including select DoD laboratories. All participants have a chance to 
increase their STEM skill set, including process skills such as report 
writing and communication. These experiences encourage students 
to apply to college and pursue a STEM degree.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Hands-on, practical experience 
in DoD Laboratories leads to a 
better understanding of working 
in the scientific disciplines, such 
as working conditions and other 
professional considerations.

Connect to the  
DoD STEM workforce

DoD STEM professionals serve as 
guest lecturers at the RSI. Students 
in the internship program work at 
DoD Laboratories.



LOGIC MODEL

ACTIVITY/EVENTS

RESEARCH SCIENCE 
INSTITUTE (RSI)

ENGAGE

E1.  Presentation of research  
 projects
E2.  Sessions on process and  
 online resources

CONNECT

C1.  Hands-on experience   
 working as part of a research  
 team (corporate, academic,  
 or government) 
C2.  Guest lecture series,   
 including DoD STEM    
 professionals
C3.  College Fair
C4.  CEE connecting scholars  
 with previously funded   
 students to provide insight
C5.  Continued networking   
 and matchmaking of   
 scholars with similar   
 research interests (alumni)

RSI/CEE
INTERNSHIP 
PROGRAM 

CONNECT

C6.  Exposure to DoD  
         Laboratories

IMMEDIATE CHANGES 

KNOWLEDGE

• Better understanding of scientific 
disciplines (working conditions, 
professional considerations) (C1)

• Increased knowledge in STEM area of 
interest (C1 and C2)

• Increased knowledge of the college 
application process and available 
scholarships (E2, C2, C4)

SKILLS
• Increased confidence in writing, oral 

presentations, and lab protocols/
techniques (E1)

BEHAVIORS/ATTITUDES/CAREERS
• Clarity on career goals/available careers, 

what it means to be a researcher (all)
• Gain insight into specific STEM careers (all)
• Recurring participation as staff/mentors 

(all)
• Awareness of and access to the larger 

STEM network that CEE represents (C5)

KNOWLEDGE

• Better understanding of 
scientific disciplines (working 
conditions, professional considerations) 
(C6) 

• Increased knowledge in STEM area of 
interest (C6)

SKILLS

• Hone lab skills, protocols, and techniques 
(C6)

• Improve communication skills (C6)

PRIMARY OUTCOMES

KNOWLEDGE

• Knowledge of opportunities to work in 
research (all STEM disciplines) (C1 and C2)

• Students applying to college and pursuing 
a STEM degree (E1, C1, C2)

SKILLS
• Increased STEM skills set for scholars, 

including process skills (report writing and 
communication) (E1)

BEHAVIORS/ATTITUDES/CAREERS
• Increase in RSI scholars pursuing a career 

in a STEM field (all)
• Increase in the number of individuals 

participating in CEE (C5)

KNOWLEDGE

• Knowledge of working within DoD 
Laboratories/DoD STEM research (C6)

SKILLS

• Increased STEM skills set and experience 
(C6)
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
Research Science Institute (RSI): 6-week summer institute for 15 selected DoD high school 
scholars and undergraduate participants in DoD internship program

STRUCTURE AND PURPOSE

Competitions, clubs, projects, and activities 
to build STEM competencies 

DIRECT PARTICIPANTS* 

Students, primarily in grade 11 

INDIRECT PARTICIPANTS

STEM mentors 

TIMING

Summer only 

FREQUENCY/DURATION 
OF ACTIVITIES**

Moderate

INTENSITY OF PARTICIPATION***

Strong

ALUMNI AWARENESS**** 

Strong

DEGREE OF FOCUS ON DoD*****

Moderate (High school RSI program)

Strong (Undergraduate internship program)

*See notes in the Appendix.
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Citizen Schools

Citizen Schools is a national nonprofit that works in schools and at the 
systems level to provide hands-on learning experiences and STEM career 
mentors that ignite curiosity, build confidence, and help develop students 
into the next generation of leaders.

SCOPE SUMMARY
Citizen Schools extended its Makers + Mentors Network (M+MN), Catalyst programming, 
and Maker Fellows to the greater Dayton region and the DMV region through connections 
with DSEC hubs. Citizen Schools supported the growth of maker-centered learning 
programming within Dayton, including the placement of an AmeriCorps Maker Fellow 
with the Dayton Regional STEM Center and an AmeriCorps Volunteers in Service to 
America (known as VISTA) member with the Greater Cincinnati STEM Collaborative. 
The program created a regional framework for recruiting community-based partners, 
adult volunteers, and mentors to reach underserved students with STEM programming. 
As part of the DSEC-supported program and in partnership with Dayton-based middle 
school science teachers, Citizen Schools’ Catalyst program simultaneously brought high-
quality, standards-aligned STEM projects and career mentors into the classroom.

BASE-PERIOD FUNDING CATEGORY
Innovation Bloc: $250,000–$400,000

2 
Maker Fellows placed at 
Morgan State University 
to expand maker 
programs for girls

1
Maker Fellow in Dayton 
Public Schools to  
expand STEM learning 
for 4th–6th graders
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DSEC FOOTPRINT

2 

1

SOUTHERN 
OHIO

DMV

INNOVATION BLOC
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RATIONALE FOR APPROACH
By creating a robust local hub of STEM professionals, teachers, 
community programs, and schools in Dayton, Ohio (which is 
linked to and supported by a national STEM network), Citizen 
Schools and other local agencies can bring more STEM education 
opportunities to the region.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Mentors in the Makers + Mentors 
Network (M+MN) program engage 
students in experiential learning. 
The Catalyst program engages 
students in high-quality, research-
based STEM curricula in their 
science classes. 

Serve students who are  
military-connected and 
underrepresented in STEM

Recruitment activities are targeted 
to reach underserved students. 
By partnering with DSEC hubs in 
Dayton and DMV, the program 
will also reach military-connected 
students. 



LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  STEM Catalyst Program 
(work with Dayton-
area teachers, 
including professional 
development, coaching, 
and volunteer matching)

E2.  Makers Fellows work with 
local schools

E3.  STEM coalition building 
(ecosystems)

CONNECT

C1.  STEM Catalyst Program
C2.  Makers Fellows work with 

local schools
C3.  STEM coalition building 

(ecosystems)

IMMEDIATE CHANGES 

KNOWLEDGE

• Teachers implement curriculum units in 
the classroom (E1)

• Maker Fellows support implementation of 
the Catalyst curriculum (E2)

SKILLS
• Teachers learn how to implement a 

project-based learning unit (E1)

• Teachers become aware of how to utilize 
trained volunteers in science instruction 
(E1)

• Teachers learn social-emotional learning 
instructional strategies (E1)

• Maker Fellows develop confidence in 
working with teachers and students in the 
K–12 classroom (E2)

• Students learn to create and present 
projects with team members (E3)

BEHAVIORS/ATTITUDES/CAREERS
• Makers Fellows see their impact on K–12 

classrooms (E2)

• Students and teachers develop an 
awareness of STEM opportunities (E2)

• Teachers, students, and parents become 
aware of STEM career pathways  
(E1, C1, E3, C3)

PRIMARY OUTCOMES

KNOWLEDGE

• Students demonstrate mastery of 
curricular standards taught in units (E1)

• Students learn how to apply science 
knowledge in a real-life context (E1)

• Teachers feel comfortable bringing trained 
volunteers into the classroom (E1)

SKILLS
• Teachers implement project-based 

learning units in the classroom (E1)

• Teachers feel comfortable engaging 
trained volunteers in the classroom (E1)

• Students gain engineering practice skills 
through project-based learning (E1)

• Students gain social-emotional learning 
competencies through project-based 
learning (E1)

• Maker Fellows learn how to help students 
learn science (E2)

• Maker Fellows help teachers create a 
student-centered classroom (E2)

• Students gain confidence in creating and 
presenting projects (E3)

• Students gain confidence in working with 
a team (E3)

BEHAVIORS/ATTITUDES/CAREERS
• Maker Fellows become lifelong advocates 

for science within their communities (E2)

• Students and teachers pursue STEM 
opportunities in the community (E2)

• Teachers and students appreciate ties 
and connections across communities and 
schools (E2)

• Teachers, students, and parents increase 
their understanding of career pathways in 
science (E1, E3, C1, C3)

• Students make connections with 
community-level stakeholders (E3, C3)
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
Catalyst, Project Based Learning Science Program; Maker Fellows; STEM 
coalition/ecosystem building

STRUCTURE AND PURPOSE

Activities to build STEM competencies (Catalyst); 
professional development (Catalyst, Maker 
Fellows, STEM coalition building)

DIRECT PARTICIPANTS* 

Catalyst: K–12 students; Maker Fellows and 
STEM coalition: Educators

INDIRECT PARTICIPANTS

Catalyst: Educators; Maker Fellows and 
STEM coalition: K–12 students

TIMING

Catalyst: In School; Maker Fellows and STEM 
coalition: Year-Round

FREQUENCY/DURATION 
OF ACTIVITIES**

Medium (Catalyst, STEM coalition)

Strong (Maker Fellows)

INTENSITY OF PARTICIPATION***

Strong (Catalyst)

ALUMNI AWARENESS**** 

Light (Catalyst- Students)

Moderate (Catalyst - Educators)

Strong (Maker Fellows and STEM coalition) 

DEGREE OF FOCUS ON DoD*****

Diffuse

*See notes in the Appendix.
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CYBER.ORG

CYBER.ORG’s mission is to ensure that every kindergarten through  
12th-grade (K–12) student gains foundational and technical cybersecurity 
knowledge and skills. To achieve that mission, CYBER.ORG empowers 
teachers with resources and training needed to deliver cyber content 
to students. CYBER.ORG was formerly known as the National Integrated 
Cyber Education Research Center. 

SCOPE SUMMARY
CYBER.ORG piloted cyber curriculum across the full K–12 spectrum at schools serving 
two major installations of the Air Force Global Strike Command: Barksdale Air Force 
Base in Bossier City, Louisiana, and Minot Air Force Base in Minot, North Dakota.  
The intervention included a series of 2-day workshops to introduce teachers to the 
CYBER.ORG curriculum and modules via hands-on immersion, the development of 
lesson plans, site visits by subject matter experts, delivery of curricula technology 
equipment, and planned implementation during the fall semester of 2020. The 
intervention was tailored to state standards and specific school needs at each location. 

BASE-PERIOD FUNDING CATEGORY
Innovation Bloc: $250,000–$400,000

Facilitated virtual 
cyber competition 
among schools at 

2 
DoD bases

Provided library of 
online cyber education 
resources for military 
families

INNOVATION BLOC
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DSEC FOOTPRINT

2 

NORTH
DAKOTA

LOUISIANA

RATIONALE FOR APPROACH
By providing a K–12 STEM/cyber education program focused on a 
limited set of school systems who support military children within 
the Air Force Global Strike Command, CYBER.ORG will increase 
cyber skills and address the challenges in providing military 
children with a consistent STEM education as they migrate between 
school systems, as well as the social-emotional changes that occur.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

CYBER.ORG’s cyber curriculum is 
hands on and technology rich. 

Serve students who are  
military-connected and 
underrepresented in STEM

The program specifically targets 
two major military installations. 

INNOVATION BLOC
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LOGIC MODEL
ACTIVITY/EVENTS

ENGAGE

E1.  Provide professional 
development to teachers

E2.  Implement curriculum 
in schools and base 
community centers

E3.  Implement curriculum 
in schools and base 
community centers

SERVE

All Cyber programming  
fits with this fundamental as 
the focus is on working with 
military-connected students

CONNECT

C1.  Build relationships with 
base personnel

C2.  Provide professional 
development to teachers

C3.  Implement curriculum 
in schools and base 
community centers

C4.  Implement cybersecurity 
competition

IMMEDIATE CHANGES 

KNOWLEDGE

• Teachers understand how cybersecurity 
applies to subject matters they teach (E1)

• Students see the relevance of 
cybersecurity at an age-appropriate level 
(E2)

• Students know how to protect their 
devices at an age-appropriate level (E2)

SKILLS
• Teachers learn how to integrate 

cybersecurity with other content (E1)

• Students acquire 21st-century skills and 
soft skills related to cybersecurity (E2)

• Students learn how to problem solve and 
work as a team (E2)

BEHAVIORS/ATTITUDES/CAREERS
• Programing expands from classrooms to 

out-of-school environments (C1)

• Teachers have increased confidence in 
introducing cybersecurity education in the 
learning environment (E1)

• Teachers have increased awareness of 
cybersecurity careers (C2)

• Students have increased interest in 
cybersecurity (E2, E3, C3, C4)

PRIMARY OUTCOMES

KNOWLEDGE

• Teachers integrate cybersecurity content 
with other subject matters they teach 
using best practices (E1)

• Students apply their knowledge of 
cybersecurity at an age-appropriate level 
(E2)

SKILLS
• Teachers integrate cybersecurity into 

existing curriculum (E1)

• Students apply learned cybersecurity skills 
at school and at home (E2)

• Students apply problem solving and 
teamwork skills in other areas (E2)

BEHAVIORS/ATTITUDES/CAREERS
• Base personnel build capacity to integrate 

programming into the community (C1)

• Teachers confidently implement 
cybersecurity education in the learning 
environment (E1, E2)

• Teachers support cybersecurity career 
awareness (C2)

• Students consider their knowledge of 
cybersecurity when choosing coursework 
(E2, E3, C3, C4)

• Students take initiative in choosing 
cybersecurity career pathways  
(E2, E3, C3, C4)

INNOVATION BLOC
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
CYBER.ORG competitions (grades 9-12) and after-school programming 
(grades 1-12)

STRUCTURE AND PURPOSE

Activities to build STEM competencies; 
competitions

DIRECT PARTICIPANTS* 

Competitions: grades 9-12; after-school: 
grades 1-12

INDIRECT PARTICIPANTS

Educators who receive the curriculum/
activities plans

TIMING

Year-round, out of school (i.e., extra-
curricular)

FREQUENCY/DURATION 
OF ACTIVITIES**

Light (Competitions)

Medium (After-school Programs) 

INTENSITY OF PARTICIPATION***

Low/Moderate

ALUMNI AWARENESS**** 

Strong

DEGREE OF FOCUS ON DoD*****

Strong (AFB kids)

*See notes in the Appendix.
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For Inspiration and Recognition of Science 
and Technology (FIRST) 

For Inspiration and Recognition of Science and Technology (FIRST) 
provides programming for students in grades K–12 to encourage 
collaboration and exploration in robotics, beginning with FIRST LEGO 
League Junior (FLL Jr.) and progressing to the FIRST Robotics Competition 
(FRC). Students work in teams alongside STEM mentors to learn 
engineering skills as they complete projects and compete against other 
FIRST teams.

SCOPE SUMMARY
FIRST leveraged DoD support to sponsor rookie, veteran, and championship competition 
teams in mentor-based research and robotics programs. Four FIRST programs are 
included: FLL Jr., FIRST LEGO League, FIRST Tech Challenge, and FIRST Robotics 
Competition. In addition to season grants, DoD STEM also provided registration grants  
to teams that advanced to the World Championship competitions.

BASE-PERIOD FUNDING CATEGORY
DSEC CMC Member: >$1,500,000

Served

16,219 
students through  
DoD STEM investments

678
DoD employees 
participated as mentors 
for robotics teams
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678

DSEC FOOTPRINT

Programming 
Includes a 
National Reach

RATIONALE FOR APPROACH
FIRST participants increase their knowledge of engineering principles 
and coding and programming concepts in an applied setting as they 
work to solve a problem. As team members, participants learn the FIRST 
core values, building their ability for collaboration, communication, 
and innovation. Working alongside STEM career professionals increases 
participants’ awareness of STEM careers and contributes to the 
development of positive attitudes toward STEM.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Students learn engineering 
principles and applications and 
teamwork skills through hands-on 
experience in an applied setting.

Serve students who are  
military-connected and 
underrepresented in STEM

FIRST serves large numbers of 
underrepresented students.  
For example, in 2019, approximately 
24% of FIRST participants who 
benefited from DoD STEM funding 
were eligible for free or reduced-price 
lunch through the National School 
Lunch Program.

FIRST-sponsored teams are 
connected with military installations 
across the United States and with 
Department of Defense Education 
Activity (DoDEA) schools overseas.

Connect to the  
DoD STEM workforce

Each FIRST team that receives DoD 
STEM funding is required to have  
a DoD employee mentor. In the 
2019–2020 season, 269 DoD 
employees have volunteered  
to mentor FIRST teams.

ANNUAL PROGRAM REVIEW  •  55

PARTNERS > FIRST



LOGIC MODEL
ACTIVITY/EVENTS

ENGAGE

E1.  All FIRST programs
E2.  FIRST LEGO League Jr.
E3.  FIRST LEGO League
E4.  FIRST Tech Challenge
E5.  FIRST Robotics

SERVE

S1.  All FIRST programs

CONNECT

C1.  All FIRST  programs
C2.  FIRST  LEGO League Jr.
C3.  FIRST  LEGO League
C4.  FIRST  Tech Challenge
C5.  FIRST  Robotics

IMMEDIATE CHANGES 

KNOWLEDGE

• Gain an awareness of what coding is used 
for and what is needed to code (E1)

• Learn to program their model/robot to 
perform a desired function (E3, E4, E5)

• Gain an understanding of engineering 
principles and how they are applied, 
particularly in mechanical and electrical 
engineering  
(E4, E5)

• Know more about engineering, 
technology, and computer science as 
a profession (C1)

SKILLS
• Learn about and use an engineering 

research design approach to problem 
solving  by understanding the scope of the 
problem, identifying an approach, then 
working within parameters and constraints 
to find a viable solution (E1)

• Develop and apply programmatic thinking 
in order to solve a problem (E1)

• Improve their communication 
skills through teamwork (E1)

• Have an increased ability to use tools and 
build with their hands (E1)

• Have an increased ability to complete 
basic engineering tasks (E4, E5)

BEHAVIORS/ATTITUDES/CAREERS
• Enjoy engineering and feel capable as 

engineers (E1)
• Persevere in problem solving to 

complete their projects (E1)
• Have an emerging interest in STEM and 

see themselves as pursuing a STEM career 
(C1)

• Network with other FIRST participants, 
mentors, and/or coaches during 
the season’s design process and following 
the events  
(C4, C5)

• See the value in supporting others in STEM 
work (S1)

PRIMARY OUTCOMES

KNOWLEDGE

• Increased knowledge of coding/
programming concepts in an applied 
setting (E1)

• Increased knowledge of 
engineering principles (E4, E5)

• Increased awareness of STEM careers (C1)

• Understanding of STEM career 
pathways (e.g., which schools are 
recommended, which classes might be 
necessary) (C4, C5)

SKILLS
• Improved critical thinking and problem-

solving skills (E1)
• Increased coding and programming skills 

(E1)
• Improved project design and management 

skills (E1)
• Increased teamwork, such as 

collaboration, communication, and 
innovation, which are FIRST core values 
(E1)

• Increased engineering skills and abilities 
(E1)

BEHAVIORS/ATTITUDES/CAREERS
• Develop/increase positive attitudes about 

STEM (E1)
• Increased self-efficacy and persistence in 

STEM (E1)
• Develop connections to a STEM learning 

network that includes fellow students and 
STEM professionals (C4, C5)

• Increased number of FIRST volunteers to 
support outreach (C5)

• Purposefully support others in STEM work 
(S1)
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ALUMNI PROFILE
PROGRAM(S) WITH DSEC FUNDING
Teams with DoD mentors across 4 robotics programs for K-12 students:   
FIRST LEGO League Jr. (grades K-4); FIRST LEGO League (grades 4-8); FIRST Tech 
Challenge (grades 7-12); and FIRST Robotics Competition (grades 9-12)

STRUCTURE AND PURPOSE

Competitions, clubs, projects, and activities 
to build STEM competencies

DIRECT PARTICIPANTS* 

Students, K-12

INDIRECT PARTICIPANTS

Educators, volunteers (many of whom are 
alumni), DoD mentors

TIMING

In and out of school

FREQUENCY/DURATION 
OF ACTIVITIES**

Strong

INTENSITY OF PARTICIPATION***

Strong

ALUMNI AWARENESS**** 

Moderate/Strong

DEGREE OF FOCUS ON DoD*****

Moderate

*See notes in the Appendix.
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MATHCOUNTS

MATHCOUNTS provides middle school students with the opportunity to 
engage in and grow in mathematics through the National Math Club, the 
Math Video Challenge, and the MATHCOUNTS Competition Series.

SCOPE SUMMARY
MATHCOUNTS provided math programming for students in grades 6 through 8, 
providing extra support for new coaches and teachers working in low-income schools. 
This work included sponsoring various outreach activities, math competitions in DoDEA 
areas and the Math Video Challenge national program.

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000

Served

16,227 
students through DSEC

Served

950
teachers through DSEC
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950

DSEC FOOTPRINT

Programming 
Includes a 
National Reach

RATIONALE FOR APPROACH
Students participating in MATHCOUNTS programming increase their 
interest and confidence in mathematics. Through individual and team 
activities, students strengthen their math skills and learn collaboration 
and communication skills. Teachers who work with MATHCOUNTS gain 
valuable resources for their classrooms, particularly for those who teach 
in low socioeconomic areas.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Students gain confidence, skills in 
problem solving and critical thinking 
and improved attitudes about math 
through working with MATHCOUNTS 
materials and engaging in the 
programming activities.

Serve students who are  
military-connected and 
underrepresented in STEM

MATHCOUNTS includes DoDEA-affiliated 
schools in its programming. To remove 
barriers to participation, registration 
is subsidized for Title I schools in the 
Competition Series and completely 
free for the Math Video Challenge and 
National Math Club. The majority of 
Math Video Challenge participants are 
underrepresented students, and about 
one in four competition schools each year 
are Title I schools. Because Title I schools 
often have higher teacher turnover, and 
therefore newer, inexperienced coaches, 
MATHCOUNTS provides additional 
support and resources to new coaches 
and Title I schools to help them have a 
successful experience.

Connect to the  
DoD STEM workforce

Members of the DoD STEM workforce 
have the opportunity to volunteer 
as speakers at MATHCOUNTS events 
to promote STEM career pathways. 
MATHCOUNTS includes DoD STEM 
fellowships, internships, and 
scholarships in its promoted list of 
alumni opportunities.
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LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  National Math  Competition
E2.  National Math Club
E3.  Math Video Challenge

SERVE

S1.  National Math Club
S2.  Math Video Challenge
S3.  Ad hoc teacher events   
 to promote MATHCOUNTS  
 participation

IMMEDIATE CHANGES 

SKILLS

• Teachers learning how to use games 
and MATHCOUNTS resources with their 
students (S3)

• Teachers receiving high-quality materials 
to use in their classrooms (E1, E2, E3, S3)

• Students learning how to approach 
nonroutine problems with confidence 
(E1,E2)

BEHAVIORS/ATTITUDES/CAREERS

• Increased student interest in “doing math,” 
demonstrated by consistent attendance at 
MATHCOUNTS practices and events   
(E1, E2, E3, S1, S2)

• Increased student interest in taking math 
classes beyond the minimum requirement 
in high school (E1, E2, E3, S1, S2)

• Students seeing themselves as “math 
people“ and enjoying doing math (E1, E2, 
E3, S1, S2)

• Teachers seeing value in using 
MATHCOUNTS resources with their 
students and possibly sponsoring teams at 
their schools (S3)

PRIMARY OUTCOMES

SKILLS

• Teachers using provided resources in their 
classrooms (E2, S3)

• Improved student teamwork and 
collaboration skills (E1, E2, E3)

• Improved student communication skills 
(E3)

• Improved student problem-solving and 
critical thinking skills (E1,E2, S1)

BEHAVIORS/ATTITUDES/CAREERS

• Increased student interest in math  
(E1, E2, E3, S1, S2)

• Increased student confidence in math   
(E1, E2, E3, S1, S2)

• Increased student positive attitudes 
toward STEM (E1, E2, E3, S1, S2)

• Increased student participation overall 
and particularly from underrepresented 
groups  
(E1, E2, E3, S1, S2, S3)

60  •  DEFENSE STEM EDUCATION CONSORTIUM (DSEC) 

PARTNERS > MATHCOUNTS



ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
MATHCOUNTS Competition Series (4 levels: School, Chapter, State, and National);  
National Math Club: free math games and activities; ad hoc recruitment events  
(e.g., workshops); and Math Video Challenge for students to solve real-world math problems

STRUCTURE AND PURPOSE

Competitions, clubs, projects, and activities 
to build STEM competencies 

DIRECT PARTICIPANTS* 

Students, grades 6-8 

INDIRECT PARTICIPANTS

Students, grades 9-12 and postsecondary, 
and educators 

TIMING

In and out of school 

FREQUENCY/DURATION 
OF ACTIVITIES**

Strong 

INTENSITY OF PARTICIPATION***

Strong

ALUMNI AWARENESS**** 

Strong

DEGREE OF FOCUS ON DoD*****

Moderate

*See notes in the Appendix.
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National Center for Women &  
Information Technology (NCWIT)

The National Center for Women & Information Technology (NCWIT)  
is a community of 1,400 universities, companies, non-profit organizations, 
and government organizations nationwide working to increase girls’  
and women’s meaningful participation in computing. NCWIT equips 
change leaders with resources to recruit, retain, and advance women 
across the entire computing ecosystem (K–12 through career).

SCOPE SUMMARY
NCWIT provided peer-led coding programs in the three regional hubs: San Diego, 
California; the DMV area; and Dayton, Ohio. The NCWIT AspireIT program connected high 
school and college women with K–12 girls interested in computing. Using a near-peer 
model, program leaders taught younger girls the fundamentals of programming and 
computational thinking in both fun and creative environments supported by program 
partners from the NCWIT community. NCWIT coordinated with DSEC partners and hub 
leads to promote the AspireIT programs and to increase awareness of DoD STEM  
career opportunities.

INNOVATION BLOC SCOPE SUMMARY
NCWIT hosted Counselors 4 Computing (C4C) introductory workshops in each of the 
three hubs and then selected 10 Counselor Champions to participate in a 2-day C4C 
Leadership Institute.

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000

Served

60+ 
counselors in the DMV 
area alone through the 
C4C program

Served

176
students through 
AspireIT program

INNOVATION BLOC
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DSEC FOOTPRINT

SAN DIEGO

COLORADO

SOUTHERN 
OHIO

DMV

Programming Includes a National Reach

RATIONALE FOR APPROACH
As girls have the opportunity to interact with computing 
sciences, they gain skill and confidence in coding and 
computational thinking. By partnering with female mentors 
from the computing field, participants learn about career 
pathways and opportunities. In addition, the mentor leading 
the programming gains expertise in planning and presenting 
her knowledge to others.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Girls and young women learn 
programming fundamentals 
and computational thinking 
in fun, creative, and hands-on 
environments.

Serve students who are  
military-connected and 
underrepresented in STEM

The programming focuses on girls, 
an underrepresented group in 
the computing sciences. NCWIT 
provides coding programs in the 
three DSEC hub areas, located in 
areas with a high concentration of 
military-connected students.

Connect to the  
DoD STEM workforce

Near-peer mentors share DoD STEM 
career opportunities and pathways 
with program participants. They also 
seek to engage DoD STEM workforce 
members in sharing their career 
journeys.

176

INNOVATION BLOC
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LOGIC MODEL

ACTIVITY/EVENTS

ASPIRE IT 
PROGRAMMING

ENGAGE

E1.  Planned coding/CT 
learning sessions

E2.  Field trips 
E3.  Working with others to 

create and present a CT 
program

E4.  Creating an activity 
plan, presenting it for 
consideration, and 
carrying it out with 
students

SERVE

All NCWIT programming 
aligns with this fundamental 

CONNECT

C1.  Interaction with  
 industry professionals 

COUNSELORS  
FOR COMPUTING

ENGAGE
E5. Initial Sessions
E6. Online modules

IMMEDIATE CHANGES 

KNOWLEDGE

• Students use programming to solve a problem 
(E1) 

• Students are aware of career pathways in 
computing (C1)

• Students become aware of how computing 
applications are used to address social issues (E1)

• Counselors increase their understanding of 
computer science (CS) (opportunities, resources, 
gender issues) and where change needs to begin 
(E5, E6)

SKILLS
• Students use programming to solve a problem 

(E1)
• Students understand the role of teamwork in CT 

work (E1)
• Students increase teamwork and collaboration 

skills (E1, E2)
• Counselors learn how to use virtual reality 

headsets (E5)
• Counselors learn how to use Zoom and Google 

classroom (E5)
• Counselors gain introductory coding skills and 

talk about coding at an elementary level (E5)
• Counselors know how to integrate computer 

science (CS) career pathways with routine 
counseling (E5, E6)

BEHAVIORS/ATTITUDES/CAREERS

• Students are comfortable with and confident in 
computational thinking work (E1, E2)

• Students express interest in considering a 
career in computing (E1, C1)

• Students better understand  possible pathways 
for women to computing careers (C1)

• NCWIT community members are confident 
in planning and leading a session 
on computational thinking (E3, E4)

• Counselors develop an intention to change 
advising practices (E5, E6)

• Counselors recognize equity and access issues 
(E5, E6)

• Counselors understand levels of systemic 
barriers and that action needs to be taken (E5, 
E6)

PRIMARY OUTCOMES

KNOWLEDGE

• Participants increase knowledge of fundamental 
programming concepts (E1)

• Participants increase knowledge of career 
pathways (including DoD career pathways) and 
opportunities in computing (C1)

• Participants increase exposure to computing 
applied to address social issues (E1)

• Counselors increase knowledge of types of 
resources available (E5, E6)

SKILLS
• Participants increase computational thinking 

and programming skills (E1)
• Participants increase teamwork, collaboration, 

and communication skills (E1, E2)
• Leaders increase teamwork, collaboration, 

communication, and leadership skills (E3, E4, S1)
• Counselors improve remote meeting skills (E5)
• Increase use of virtual reality tools for counseling 

(E5)
• Increase ability to talk knowledgably about 

coding (E5)
• Increase advocacy of CS for students (E5, E6)
• Promote CS learning opportunities (in or out of 

school) (E5)

BEHAVIORS/ATTITUDES/CAREERS

• Confidence in pursuing computational 
coursework (E1, E2)

• Positive attitude towards STEM careers (E1, E2, 
C1)

• Students see opportunities for women in 
computing careers (C1)

• NCWIT community members gain expertise 
in planning and presenting knowledge 
to others, gain confidence in computational 
skills, and persist in STEM (E3, E4)

• Change in advising practices for CS recruiting 
(E5)

• Change in attitude and adoption of inclusive 
language when counseling students (E5, E6)

• Counselors follow up at school to find CS allies 
among other school personnel (E5, E6)

• Counselors promote endorsement of 
underrepresented girls at schools for Aspirations 
in Computing Awards offered by NCWIT (E5, E6)

INNOVATION BLOC
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PROGRAM(S) WITH DSEC FUNDING
AspireIT: NCWIT member/lead student (grades 9-16+) paired with nonprofit 
to provide computing supports for K-12 girls; and Broader Aspirations in 
Computing: leadership opportunities for students (grades 9-16+) 

STRUCTURE AND PURPOSE

Competitions, clubs, projects, and activities 
to build STEM competencies 

DIRECT PARTICIPANTS* 

Students, K-16+ (students and Broader 
Aspirations in Computing alumni who 
develop and implement the programs) 

INDIRECT PARTICIPANTS

Nonprofits 

TIMING

Out of school 

FREQUENCY/DURATION 
OF ACTIVITIES**

Moderate

INTENSITY OF PARTICIPATION***

Strong

ALUMNI AWARENESS**** 

Moderate

DEGREE OF FOCUS ON DoD*****

Diffuse

*See notes in the Appendix.

INNOVATION BLOC
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National Math and Science Initiative (NMSI)

The National Math and Science Initiative (NMSI) Military Families Mission 
leverages the organization’s proven programs, including the College 
Readiness Program (CRP) and Laying the Foundation (LTF), to provide 
military-connected high school students with well-trained teachers, 
challenging coursework, and a strong foundation in STEM subjects that 
prepare students for the rigors of college and careers, whether military  
or civilian. 

SCOPE SUMMARY
NMSI launched its College Readiness Program for Military Families, which provides 
military-connected students from coast to coast with well-trained teachers, challenging 
AP coursework, and a strong foundation in STEM subjects that will prepare students for 
the rigors of college and careers, whether military or civilian.

BASE-PERIOD FUNDING CATEGORY
DSEC CMC Member: >$1,500,000

Served

2,196
teachers through  
DoD STEM investments

Served

19,017
students through  
DoD STEM investments, 
most of them in military-
connected communities
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19,017

DSEC FOOTPRINT

Programming 
Includes a 
National Reach

RATIONALE FOR APPROACH
Creating inclusive and STEM-focused mindsets among school 
administrators and teachers increases the number and diversity of 
students who participate and excel in college-level STEM courses while 
in high school. Those experiences create greater consideration for STEM 
careers and prepare more students for postsecondary coursework in 
STEM or early success in the military and civilian workforce.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Students work with well-trained 
teachers who engage them in 
positive STEM learning. Students 
participate in Saturday study 
sessions and AP practice exams to 
increase achievement on AP exams.

Serve students who are  
military-connected and 
underrepresented in STEM

NMSI focuses on working in 
schools with military-connected 
students. Their programs provide 
teacher training and administrative 
program support to these schools 
to ensure that students have the 
opportunity to advance toward 
STEM careers.

Connect to the  
DoD STEM workforce

Students engage with DoD STEM 
mentors who help them see the 
career opportunities available 
to them and provide insight into 
achieving a STEM degree.
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LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  High school coursework 
E2.  Saturday study sessions 
E3.  Advanced placement (AP)  
 practice exams 
E4.  Teacher engagement with  
 teaching mentor 
E5.  Teacher engagement with  
 program manager 

SERVE

S1.  End-of-year award session 
S2.  College Readiness Program  
 (CRP) teacher training 
S3.  Summer Institutes 
S4.  Laying the Foundation   
 institute 
S5.  Fall and spring workshops 
S6.  Program evaluation to   
 support schools 
S7.  Performance analysis 
S8.  College application support 

CONNECT

C1.  Students engagement with  
 mentors

IMMEDIATE CHANGES 

KNOWLEDGE

• More students sitting for AP exams  
(E1, E2, E3) 

• Students increasing their computational 
thinking skills (E1) 

• Students learning about STEM careers and 
the academic pathways needed to pursue 
them  
(E2, S1, S8, C1)  

• Teachers feeling more confident in their 
ability to engage students and incorporate 
hands-on learning into their classrooms   
(E4, E5, S2, S3,S4)

BEHAVIORS/ATTITUDES/CAREERS

• Schools increasing their awareness of gaps 
in their STEM course offerings (S6, S7) 

• Students being more engaged in STEM-
related coursework (S2) 

• Students being more likely to apply to 
postsecondary educational institutions 
(S8, C1) 

• Teachers implementing hands-on 
practices taught in the trainings into their 
teaching  
(E4, E5, S2, S8) 

PRIMARY OUTCOMES

KNOWLEDGE

• Student scores on AP exams improving   
(E1, E2, E3) 

• Students having increased knowledge of 
STEM content  (E1, E2) 

• Students having increased knowledge of 
STEM careers (E2, C1) 

• Students applying to postsecondary 
educational institutions (E2, S1, S8, C1) 

• Teachers incorporating more hands-on 
learning into their classrooms and working 
to engage students in STEM content  
(E4, E5,S2, S3, S4)

BEHAVIORS/ATTITUDES/CAREERS

• Schools increasing STEM courses offered 
to students (S6, S7) 

• Students increasing positive perceptions 
of STEM (S2) 

• Students being more likely to pursue a 
STEM degree (S8, C1) 

• Students being more engaged in their 
STEM courses (E4, E5, S2, S8) 

• Students realizing that STEM careers 
are open to them—that they can picture 
themselves in a STEM career (C1)
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
College Readiness Program (includes summer institutes for math and science teachers, 
Saturday study sessions, and incentives for Advanced Placement students)

STRUCTURE AND PURPOSE

Professional development; competitions, 
clubs, projects, and activities to build STEM 
competencies

DIRECT PARTICIPANTS* 

Educators and students, grades 9-12

INDIRECT PARTICIPANTS

Students, grades 9-12

TIMING

Out of school (students);  
summer (educators) 

FREQUENCY/DURATION 
OF ACTIVITIES**

Light/Moderate

INTENSITY OF PARTICIPATION***

Strong

ALUMNI AWARENESS**** 

Strong

DEGREE OF FOCUS ON DoD*****

Moderate

*See notes in the Appendix.
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Society for Science & the Public (Society)

Based in Washington, DC, Society has been a champion for science since 
1921, dedicated to expanding scientific literacy, effective STEM education, 
and scientific research. Among other activities, Society organizes a middle 
school science research competition, a Middle School Research Teachers 
Conference (MSRTC), and targeted marketing of Science News for Students 
(SNS) to middle schools with military-impacted families.

SCOPE SUMMARY
Society enhanced Broadcom MASTERS, the premier middle school science research 
competition in the United States, with a suite of awards including an annual DoD STEM 
Top Talent Award, a new semifinalist award for all 300 Broadcom MASTERS (included for 
the first time in the 2020–2021 cycle), and Affiliated Fair awards for 20 local fairs that are 
close to military bases or are strategic priorities for DSEC. In addition, Society brought 
together middle school teachers for professional development at this year’s virtual 
MSRTC. Finally, Society used the SNS website to reach students and teachers at schools 
with military-impacted families.

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000

Engaged

50
middle school teachers 
in a research conference 
representing 48 school 
districts

Awarded

24
students with DoD STEM 
Top Talent Awards
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DSEC FOOTPRINT

DMV

Programming Includes a National Reach

RATIONALE FOR APPROACH
Teachers participating in the MSRTC learn STEM pedagogy 
and ways to help their students complete scientific research, 
thereby creating more positive STEM experiences for students 
in their classrooms. Additional awards for science fairs 
leading to the Broadcom MASTERS competition incentivizes 
students to continue their scientific research efforts. 

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Students increase their awareness 
of current, real-world science topics 
through use of the SNS website. 
Teachers learn STEM pedagogy 
and ways to help their students 
complete scientific research at  
the MSRTC.

Serve students who are  
military-connected and 
underrepresented in STEM

Society completed a one-time 
planning study for reaching 
military-impacted families  
through the SNS website and  
will begin implementing this plan  
in early 2020.

Connect to the  
DoD STEM workforce

SNS includes a section called “Cool 
Jobs,” which highlights STEM career 
professionals and offers tips for 
pursuing a STEM career.

24
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LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  Broadcom MASTERS   
 competition awards 
E2.  Middle School Research   
 Teachers Conference (MSRTC)  
E3.  Science News for Students –  
 student access 
E4.  Science News for Students –  
 teacher access

SERVE
S1.  Science News for Students –  
 student access

CONNECT

C1.  Middle School Research   
 Teachers Conference (MSRTC)

IMMEDIATE CHANGES 

KNOWLEDGE

• Teachers learning STEM pedagogy and 
ways to help their  students complete 
scientific research (E2) 

• Teachers gaining knowledge about science 
competitions (E2) 

• Teachers learning about STEM military 
careers that their students could pursue 
(C1) 

• Teachers learning about professional 
development opportunities with DoD 
Laboratories (E2) 

• Increased teacher awareness of current, 
real-world science topics (E3, S1) 

• Increased teacher awareness of current 
science news resources to bring into the 
classroom (E4)

BEHAVIORS/ATTITUDES/CAREERS

• Increased teacher engagement with a 
broader science community (E1, E2) 

• Increased student confidence in 
presenting their work (E2) 

• Students gaining confidence in their STEM 
ability and being likely to continue in 
competitions (E1)

PRIMARY OUTCOMES

KNOWLEDGE

• Increased teacher knowledge of teaching 
STEM topics in the classroom (E2) 

• Increased teacher knowledge of and 
interest in current, real-world science 
topics (E3, S1) 

• Increased teacher use of science articles in 
the classroom (C2)

BEHAVIORS/ATTITUDES/CAREERS

• Increased teacher interest, confidence, 
and persistence in STEM (E1) 

• Teachers seeing themselves as leaders in 
science education (E2)
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
Middle School Research Teachers Conference (MSRTC); Broadcom MASTERS 
and the Affiliated Fair Network; and Science News for Students 

STRUCTURE AND PURPOSE

Professional development; competitions, 
clubs, projects, and activities to build STEM 
competencies 

DIRECT PARTICIPANTS* 

Educators (MSRTC) and middle school 
students (Broadcom MASTERS) 

INDIRECT PARTICIPANTS

Middle school students of MSRTC educators 
and teachers supporting Broadcom 
MASTERS 

TIMING

In and out of school  

FREQUENCY/DURATION 
OF ACTIVITIES**

Light (Broadcom MASTERS)

Moderate (MSRTC) 

INTENSITY OF PARTICIPATION***

Low 

ALUMNI AWARENESS**** 

Moderate (Broadcom MASTERS)

Strong (MSRTC) 

DEGREE OF FOCUS ON DoD*****

Diffuse to Moderate

*See notes in the Appendix.
ANNUAL PROGRAM REVIEW  •  73

PARTNERS >SOCIETY



TGR Foundation (TGR)

TGR Foundation (TGR), a Tiger Woods Charity, has targeted STEM skills 
and career awareness of underrepresented students. Building on its 
previous work with in-person teacher development, TGR is producing an 
online training academy for STEM educators across the country to receive 
professional development for implementing high-quality, integrated 
STEM teaching and learning in the classroom.

SCOPE SUMMARY
TGR provided STEM teacher professional development with a focus on underserved 
students and produced a STEM educator online training academy with reusable assets. 
The online training academy, accessed by educators across the country, provides 
professional development to support implementing high-quality, integrated STEM 
teaching and learning in the classroom. Targeted marketing efforts in the DSEC  
hubs—San Diego, California; Dayton, Ohio; and the DMV area—ensure that educators 
from those regions are aware of and able to access the resources. 

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000

Served

354
teachers through STEM 
studios and professional 
development

Developing and 
launching 

6
STEM virtual 
professional 
development modules 
for teachers 
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DSEC FOOTPRINT

6

SAN DIEGO
SOUTHERN 

OHIO

DMV

Programming Includes a National Reach

RATIONALE FOR APPROACH
Teachers use TGR’s self-paced, online professional development 
training modules to improve their STEM teaching practices. This 
contributes to establishing a virtual community of like-minded 
STEM educators and providing easily accessible resources that can 
be used to strengthen and deepen future in-person TGR trainings 
and seminars.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Teachers learn how to integrate 
STEM programming with other 
subjects through project-based 
learning to highlight real-world 
problems and roles. This results 
in more student-centered learning 
environments, increasing deep 
student engagement in STEM.

Serve students who are  
military-connected and 
underrepresented in STEM

TGR is focusing its efforts in the hub 
areas, all of which serve military-
connected and underrepresented 
students.

Connect to the  
DoD STEM workforce

DoD STEM workforce professionals 
are included in the teaching training 
modules to provide real-world 
insight into STEM careers.
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LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  Online Training Academy

SERVE
S1.  Online Training Academy

CONNECT

C1.  Online Training Academy

IMMEDIATE CHANGES 

KNOWLEDGE

• Teachers understanding how to integrate 
STEM programming with other subjects 
(E1) 

• Teachers identifying high-quality materials 
(E1) 

• Pedagogical changes implemented 
following module interaction, such as 
approaching STEM holistically, creating 
student-center learning environments, 
and increasing deep student engagement 
in STEM (E1, S1) 

• Teachers using project-based and inquiry-
based learning with students to highlight 
real-world problems and roles (C1)

BEHAVIORS/ATTITUDES/CAREERS

• Teachers being more likely to implement 
STEM strategies following the training (E1) 

• Teachers providing STEM career insights to 
students by linking classroom activities to 
STEM careers (S1, C1) 

• Teachers using the Community Page on 
the portal to interact with other teachers 
(E1)

PRIMARY OUTCOMES

KNOWLEDGE

• Teachers recognizing and implementing 
high-quality, integrated STEM 
programming in the classroom (E1, S1) 

• Teachers becoming more aware of linking 
classroom activities to STEM careers (C1)

BEHAVIORS/ATTITUDES/CAREERS

• Increased teacher confidence in 
implementing STEM strategies within the 
classroom (E1) 

• Increased student exposure to STEM 
careers (S1, C1) 

• Teachers collaborating and engaging 
within a community of STEM educators 
(E1)
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
TGR EDU: Create: professional development for educators; and  
TGR EDU: Explore: online access to STEM curricula

STRUCTURE AND PURPOSE

Professional development 

DIRECT PARTICIPANTS* 

Educators 

INDIRECT PARTICIPANTS

Students, K-12 

TIMING

Year-round 

FREQUENCY/DURATION 
OF ACTIVITIES**

Light/Moderate

INTENSITY OF PARTICIPATION***

Low (students)

Strong (educators) 

ALUMNI AWARENESS**** 

Low (students)

Strong (educators) 

DEGREE OF FOCUS ON DoD*****

Diffuse

*See notes in the Appendix.
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Teaching Institute for Excellence in STEM (TIES)

TIES is a national STEM education and learning service provider whose 
mission is to help ensure that all students complete secondary education 
“STEM ready.” TIES facilitates design studios that bring community 
stakeholders together to create STEM learning ecosystems.

SCOPE SUMMARY
TIES engaged the DSEC hubs, outreach partners, DoD installations, and the local STEM 
Learning Ecosystems in multiple settings, both in-person and virtual, culminating in 
a Design Studio in each of the hubs. The Design Studio work resulted in increased 
stakeholder involvement and opportunities to collaborate toward a shared vision of  
a STEM-ready workforce able to meet the demands of 21st-century careers.

INNOVATION BLOC SCOPE SUMMARY
TIES and RTI have designed and outfitted a “STEM on the GO” Mobile Fabrication and 
Machining lab. This mobile lab will enable TIES, in collaboration with DSEC partners,  
to provide school- and community-based STEM enrichment opportunities for students  
in strategic regions of the country. 

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000

Developed mobile STEM 
lab to expand outreach 
opportunities in local 
communities

Engaged personnel from 

6
DoD labs to participate 
in Design Studios to 
strengthen local STEM 
Learning Ecosystems

INNOVATION BLOC

78  •  DEFENSE STEM EDUCATION CONSORTIUM (DSEC) 

PARTNERS > TIES



DSEC FOOTPRINT

6

SOUTHERN 
OHIOSAN DIEGO

DMV

Programming Includes a National Reach

RATIONALE FOR APPROACH
Creation of a STEM ecosystem brings together the collective assets 
of community stakeholders to ensure that all K–12 students have 
the opportunity for engaging in STEM experiences and acquiring 
knowledge of STEM career pathways. As part of these ecosystems, 
DoD STEM professionals gain an opportunity to communicate  
with lay audiences about their work and opportunities available  
to students.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

The STEM ecosystem develops a 
well-defined plan for programming 
that adheres to the community’s 
goals and maximizes opportunities 
for positive STEM learning 
experiences in and out of school.

Serve students who are  
military-connected and 
underrepresented in STEM

Development of STEM ecosystems 
includes a focus on equity and 
access to STEM opportunities 
for military-connected and 
underrepresented students in each 
of the DSEC hub regions.

Connect to the  
DoD STEM workforce

Design studio work with the  
DSEC hubs focuses on career 
pathways at DoD laboratories and 
military installations located in  
the hub’s region.

INNOVATION BLOC
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LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  Design Studios

SERVE

S1.  Professional Development  
 for DoD Personnel

CONNECT

C1.  Career Pathways
C2.  Communications Forum

IMMEDIATE CHANGES 

KNOWLEDGE

• Increase in the number of experiences a 
student has regarding DoD STEM careers 
(E1) 

• Increased knowledge of available career 
opportunities and pathways to a civilian 
DoD career for hub/ecosystem participants 
(E1, C1) 

• New relationships developing among 
community stakeholders and DoD partners 
(E1, C1) 

• Increased knowledge of and ability to 
provide needed programming (S2) 

• DoD STEM outreach coordinators being 
aware of programming they could use or 
coordinate with (S1)

SKILLS
• New communication lines being 

established as part of new stakeholder 
involvement within the hub/ecosystem 
(E1) 

• STEM professionals feeling more confident 
in presenting and working with lay 
audiences (S1)

BEHAVIORS/ATTITUDES/CAREERS
• DoD STEM professionals seeing their 

participation in the hub/ecosystem work 
as beneficial (E1,S1) 

• DoD STEM professionals being likely to 
continue their work with the program 
(E1,S1) 

• Increased number of underserved groups 
participating in programming (E1) 

• Hub/ecosystem participants seeing their 
participation as a positive interaction with 
the DoD STEM community (E1)

PRIMARY OUTCOMES

KNOWLEDGE

• Maximizing the number of STEM learning 
experiences each student has leading 
them to a DoD STEM career (E1) 

• Increased number of students seeking 
civilian DoD STEM careers (E1, C1) 

• Creation of an architecture for cross-sector 
learning (DoD to schools) (E1, C1) 

• DoD personnel having increased 
programming content knowledge related 
to their own expertise (S2) 

• DoD STEM outreach coordinators 
developing awareness of programming 
occurring in other areas (S1)

SKILLS
• Design Studio participants being better 

able to collaborate and coordinate efforts 
with others (E1) 

• Increased opportunity for DoD STEM 
professionals to communicate with lay 
audiences, especially stakeholders in the 
programs (S1)

BEHAVIORS/ATTITUDES/CAREERS
• Increased participation of STEM 

professionals in the programming (E1, S1) 

• Continuing participation in programming 
by DoD STEM professionals (E1, S1) 

• Increased equity of STEM opportunities for 
all (E1) 

• Increased participation of underserved 
populations in the STEM hub/ecosystem 
(E1)

INNOVATION BLOC
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LOGIC MODEL: TIES DIGITAL FABRICATION

ACTIVITY/EVENTS

ENGAGE

E1.  High School Fab Fellows 
Leadership Program

E2.  Supporting FIRST Robotics 
teams

E3.  Work with school personnel 
to enhance career and 
technical education (CTE)/
engineering  teaching and 
learning 

CONNECT

C1.  High School Fab Fellows 
Leadership Program

C2.  Supporting FIRST robotics 
teams

C3.  Enhance CTE and 
engineering programs

IMMEDIATE CHANGES 

SKILLS

• Participants develop near-peer leadership, 
acumen with equipment in the lab, 
computer design, machine operation, and 
management skills (E1)

• Students develop or build upon machining 
and digital fabrication skills on a range of 
equipment, both digital and analog (E3)

BEHAVIORS/ATTITUDES/CAREERS

• High School Fab Fellows take on 
leadership and teaching roles (E1)

• Increase interaction with community 
members through community events (E1)

• Increase interest (particularly for girls) 
in joining a FIRST Robotics team or 
something related to FIRST Robotics from 
CTE students and High School Fab Fellows 
(E2)

• Understand where current skills fit into 
FIRST Robotics and similar programs (E2)

• FIRST Robotics students become 
interested in High School Fab Fellows and 
CTE/engineering (E2)

• Increase interaction with military STEM 
activities/employees (C3)

• Increase awareness of DOD STEM civilian 
careers (C3)

PRIMARY OUTCOMES

SKILLS

• Student participants transfer 
skills to postsecondary education, 
apprenticeship, or career context  
(E1, E3, C1, C3)

BEHAVIORS/ATTITUDES/CAREERS

• Increase likelihood of participating in 
other programs (CTE, FIRST Robotics) (E1)

• Increase likelihood of following a STEM 
teaching career trajectory (C1, C3)

• Increase likelihood of pursuing a STEM 
career (C1, C3)

• Increase likelihood of future volunteering 
(C1)

• More positive attitude and greater 
awareness of STEM careers in the 
community (C1, C3)

• Form, reform, and maintain existing 
FIRST Robotics teams by increasing 
student interest and awareness of 
opportunities (E1)

• Students are more likely to include CTE/
engineering courses in coursework (E3)

• More students consider careers in DoD 
STEM (military or civilian) (C1, C3)

INNOVATION BLOC
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
Design Studios: for designing healthy STEM ecosystems in DSEC hubs; 
communication portal for STEM outreach coordinators at DoD Laboratories; and 
professional development for DoD STEM outreach professionals/educators 

STRUCTURE AND PURPOSE

Professional development 

DIRECT PARTICIPANTS* 

Other parties (districts, communities, and 
STEM programs) and educators

INDIRECT PARTICIPANTS

Students, K-12 

TIMING

Year-round 

FREQUENCY/DURATION 
OF ACTIVITIES**

Moderate

INTENSITY OF PARTICIPATION***

Strong (educators and facilitators)

Low to Moderate (students)

ALUMNI AWARENESS**** 

Strong (educators and facilitators)

Low (students)

DEGREE OF FOCUS ON DoD*****

Moderate 

*See notes in the Appendix.

INNOVATION BLOC
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USA Science and Engineering Festival (USASEF)

USASEF organizes a biennial 4-day exposition held in Washington, DC, 
to celebrate all aspects of science through inspiring lectures, hands-on 
activities, exhibits, and contests that integrate other media into science 
topics. USASEF brings together government agencies, industry, academia, 
and nonprofit organizations to enable STEM enrichment for hundreds 
of thousands of participants. X-STEM is a STEM symposium for middle 
through high school students featuring interactive presentations by an 
exclusive group of visionaries who aim to empower and inspire kids about 
careers in STEM fields. 

SCOPE SUMMARY
USASEF supports DoD’s commitment to increase participation of underserved and 
military-dependent students and teachers in STEM programs by sponsoring outreach 
efforts for their annual X-STEM event and biennial USASEF Expo. Both the X-STEM event 
and 2020 Expo, which would typically include over 1,000 science and engineering 
organizations providing 3,000+ hands-on activities, were postponed due to COVID-19. 
DoD and DSEC had a presence at USASEF’s virtual SciFest All-Access, although the event 
occurred in September 2020 and is not included in base-period evaluation data.

BASE-PERIOD FUNDING CATEGORY
STEM Education and Outreach: $150,000–$650,000 

USASEF’s annual  
in-person expo typically 
includes 

1,000+
science and engineering 
organizations with 
3,000+ hands-on 
activities

*See notes in the Appendix.
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DSEC FOOTPRINT

DMV

Programming Includes a National Reach

RATIONALE FOR APPROACH
Students and their families who attend the USASEF Expo 
participate in hands-on STEM learning activities and interact with 
STEM career professionals, often learning about professions and 
career opportunities that they did not know existed prior to this 
experience. These positive experiences inspire students to pursue 
STEM coursework and careers.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

Students interact with working 
STEM professionals, providing real-
world context to the STEM topics/
classes they encounter at school.

Serve students who are  
military-connected and 
underrepresented in STEM

DoD’s commitment to diversity 
and inclusion is a focus of the 
Festival Expo. USASEF works with 
other nonprofit organizations to 
identify and invite underserved 
communities.

Connect to the  
DoD STEM workforce

Students interact with DoD STEM 
professionals to learn more about 
career pathways and opportunities.
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LOGIC MODEL

ACTIVITY/EVENTS

ENGAGE

E1.  Festival Expo – hands-on  
 activities at exhibit pavilions
E2.  X-STEM – topics in STEM

CONNECT

C1.  Festival Expo – interaction  
 with STEM professionals
C2.  X-STEM –  interactive           
 symposium sessions led by  
 STEM professionals

IMMEDIATE CHANGES 

KNOWLEDGE
• Increased student knowledge about STEM 

topics (E1, E2) 

• Increased student awareness of and 
interest in STEM careers, including the DoD 
(C1, C2) 

• Increased student awareness of accessing 
STEM career pathways, such as internships 
(C1, C2)

BEHAVIORS/ATTITUDES/CAREERS
• Increased student interest and awareness 

of STEM concepts, career pathways, and 
opportunities (E1, E2, C1, C2) 

• Increased parental interest and 
involvement in a student’s STEM career 
planning (C1, C2) 

• Increased teacher understanding of ways 
to engage students in STEM learning  
(E1, E2) 

• Increased teacher understanding of STEM 
careers and pathways to those careers  
(C1, C2) 

PRIMARY OUTCOMES

KNOWLEDGE
• Increased student knowledge and 

understanding of topics in STEM (E1, E2) 

• Increased student knowledge of STEM 
career pathways and military pathways 
(C1, C2)

BEHAVIORS/ATTITUDES/CAREERS
• Students inspired to pursue STEM  

(E1, E2, C1, C2) 

• Teachers sharing information learned at 
the Expo (STEM topics and careers) with 
their students (E1, E2) 
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ALUMNI PROFILE

PROGRAM(S) WITH DSEC FUNDING
USASEF biennial DC Festival Expo and annual X-STEM presentations for students 
in grades 6-12   

STRUCTURE AND PURPOSE

Fairs and festivals to inspire and make 
students and teachers aware of STEM 
opportunities and careers 

DIRECT PARTICIPANTS* 

Fair: Students, K-16;  X-STEM: middle-high 
school students  

INDIRECT PARTICIPANTS

Educators, K-12 students, presenters, and 
exhibitors (including DoD) 

TIMING

In and out of school 

FREQUENCY/DURATION 
OF ACTIVITIES**

Light  

INTENSITY OF PARTICIPATION***

Low

ALUMNI AWARENESS**** 

Low/Moderate

DEGREE OF FOCUS ON DoD*****

Diffuse

*See notes in the Appendix.
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“ In AP Chem, the teacher taught us a 
completely different way to solve the 
problem and it blew all of our minds.”

- Christina T., Student, NMSI Program School
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Hub
Overview

Three of the DSEC-funded STEM education and outreach partners serve as 
regional hubs supporting targeted, place-based programming. Hubs facilitate 
connections between DSEC outreach programs, DoD Installations, and local 
schools through their deep understanding of the community context in which 
they are embedded. Hubs are accepted as trusted partners in their communities 
that speed up the implementation rate and sustainability of programs. Each of 
the three hubs prioritized building relationships with and creating opportunities 
for schools and districts within or near their surrounding counties.

This section includes a brief overview of each hub’s DSEC-funded activities and  
a summary of their outreach approach.
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Dayton Regional STEM Center (DRSC)

DRSC is a professional development institute located in southwest Ohio. 
DRSC serves as a regional clearinghouse for information regarding STEM 
activities, awards programs, and research opportunities for students  
and teachers.

SCOPE SUMMARY
DRSC provided STEM teacher professional development, improved access to DoD STEM 
experiences for students, and engaged in STEM workforce advocacy, including STEM 
career awareness, apprenticeships for students, and mentor meetings. When COVID-19 
forced a switch to remote learning, DRSC provided STEM supplies to students so they 
could continue hands-on STEM learning at home. DRSC also strengthened the STEM 
workforce pipeline in the Dayton region by engaging students in DoD, DSEC partner, and 
regional STEM outreach opportunities and programs. Finally, DRSC partnered with the 
Air Force Research Laboratory and other key DoD partners, including but not limited to 
the Air Force Educational Outreach and Legacy programs.

BASE-PERIOD FUNDING CATEGORY
Outreach Hub Coordinator: $125,000–$175,000 

Provided at-home  
STEM kits to 

300
students

Coordinated program 
delivery in Dayton in 
partnership with 

5
DSEC outreach partners 
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DSEC FOOTPRINT

SOUTHERN 
OHIO

5
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RATIONALE FOR APPROACH
Alignment of resources and opportunities in the hubs creates a 
pipeline of STEM activity for K–12 students and brings together 
the collective assets of community stakeholders to ensure that all 
K–12 students have the opportunity for engaging STEM experiences 
and knowledge of STEM career pathways. In addition, DoD STEM 
professionals gain an opportunity to communicate with lay 
audiences about their work and opportunities available to students.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

The professional development that 
DRSC provides assists teachers in 
planning and facilitating meaningful 
STEM experiences for students.

Serve students who are  
military-connected and 
underrepresented in STEM

DRSC promotes connection 
pathways and engagement 
opportunities for other outreach 
partners within the Greater Dayton 
region.

Connect to the  
DoD STEM workforce

DRSC brokers connections between 
local DoD STEM workforce and other 
outreach partners. 

Leverage the network  
as a force multiplier

DRSC has developed trusting relationships within the Greater Dayton 
region and brokers relationships between schools, community 
partners, Defense installations, and DSEC outreach partners. 



LOGIC MODEL

TYPES OF HUB ACTIVITIES 

• Articulate vision/goals for DoD 
STEM programming in the hub 
region

• Build relationships local 
educators and schools that 
serve priority student groups

• Assist and support connections 
to DoD Laboratories 
and personnel

SPECIFIC ACTIONS

• Create asset map for DSEC partner 
organizations and DRSC programming

• Create a vision for Dayton region  
as a STEM ecosystem through TIES  
Design Studio

• Included MATHCOUNTS in professional 
development presentation to curriculum 
leaders and began planning for future county-
wide MATHCOUNTS competition for students

• Participate in TIES Community of Practice 
conference to connect with TIES staff and other 
ecosystems; connect with TGR Foundation, 
BEST, and other hubs

• Serve as a partner organization for NCWIT’s 
AspireIT Girls Coding Camp

• Participate in Full Throttle Student STEM event 
with AFRL GRILL

• Connect teachers to TGR Foundation’s 1-day 
summer professional development

• Partner with STEM Fellows to train teachers 
in high-quality STEM methods and classroom 
practices

HUB COORDINATOR OUTCOMES

• Improve processes to 
increase partner coordination 
and collaborative efficiencies

• Increase number of 
partnerships within  
the region

• Increase communication 
and coordination 
with DoD Laboratories
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Morgan State University (MSU),  
Center for Excellence in Science  
and Mathematics Education (CEMSE)

MSU’s Center for Excellence in Mathematics and Science Education 
(CEMSE) enhances STEM education in the state of Maryland with special 
focus on the underrepresented minority student population. Located 
at the nexus of Washington, DC, Maryland, and Virginia, CEMSE has 
abundant access to DoD installations and serves as a professional 
development provider and hub coordinator to facilitate connections 
between outreach partners, the local community, and DoD laboratories.

SCOPE SUMMARY
MSU’s CEMSE provides professional development to STEM teachers, supports a STEM 
mentor program, and focuses on minority engagement in STEM in the DMV area 
as a regional hub. For educators, this involves providing quality STEM professional 
development through graduate courses. For students, a STEM Expo, STEM-related 
academic enrichment, and exposure to STEM careers are offered. In addition, CEMSE 
created and strengthened relationships with and among DoD Installations, schools, 
community partners, and other DSEC outreach partners working in the DMV area. 

BASE-PERIOD FUNDING CATEGORY
Outreach Hub Coordinator: $125,000–$175,000

Worked with 

5
DoD labs to provide paid 
internship opportunities 
to students

Coordinated program 
delivery in DMV area in 
partnership with 

7
DSEC outreach partners 

HUB COORDINATOR OUTCOMES
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DSEC FOOTPRINT

DMV

RATIONALE FOR APPROACH
Alignment of resources and opportunities in the hubs creates a 
pipeline of STEM activity for K–12 students and brings together 
the collective assets of community stakeholders to ensure that all 
K–12 students have the opportunity for engaging STEM experiences 
and knowledge of STEM career pathways. In addition, DoD STEM 
professionals gain an opportunity to communicate with lay 
audiences about their work and opportunities available to students.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

The professional development 
provided by MSU’s CEMSE assists 
teachers in planning and facilitating 
meaningful STEM experiences for 
students while earning graduate 
credit.

Serve students who are  
military-connected and 
underrepresented in STEM

CEMSE promotes connection 
pathways and engagement 
opportunities for other outreach 
partners within the DMV region.

Connect to the  
DoD STEM workforce

CEMSE brokers connections 
between local DoD STEM workforce 
and other outreach partners. 

Leverage the network  
as a force multiplier

CEMSE has developed trusting relationships within the DMV region and 
brokers relationships between schools, community partners, Defense 
installations, and DSEC outreach partners. 
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LOGIC MODEL

TYPES OF HUB ACTIVITIES 

• Articulate vision/goals for DoD 
STEM programming in the hub 
region

• Build relationships with local 
educators and schools that 
serve priority student groups

SPECIFIC ACTIONS

• Attended TIES ecosystem meeting to develop 
a studio portfolio for MSU that will serve as a 
roadmap for the hub work

• Collaborated with the local community 
(schools and churches) to recruit participants 
for NCWIT Aspire IT 

• Conducted outreach to Marine Systems 
Command

• Hosted annual STEM Expo at MSU with 40 
exhibitors from STEM state and local agencies, 
DoD Laboratories, and three outreach partners

• Developed a partnership with NASA and 
recruited Baltimore City teachers to participate 
in PD session connected to NASA’s STEM 
curriculum

• Worked with five DoD Laboratories that 
provide paid internship opportunities for 
college students in the DMV area 

• Hosted Annual Science Mathematics 
Engineering Fair for Baltimore City’s 
middle and high school students judged by 
DoD personnel

• Met with Carderock Division of the Naval 
Surface Warfare Center to explore possible 
summer internship opportunities for Morgan 
State students and planned to include 
additional universities

• Established a partnership with the TGR 
Foundation to deliver PD for pre- and in-service 
teachers for MSU, which may expand to other 
HBCUs in Maryland

• Partnered with Walter Reed Army Institute of 
Research Near Peer Mentoring 

HUB COORDINATOR OUTCOMES

• Improve processes to 
increase partner coordination 
and collaborative efficiencies

• Increase the number of 
partnerships involving DoD STEM 
partners within the region
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Center for Research on Educational
Equity, Assessment & Teaching Excellence

CR Tea e

University of California San Diego (UCSD) CREATE

The UCSD Center for Research on Educational Equity, Assessment, and 
Teaching Excellence (CREATE) was established in 1997 to support local 
K–12 outreach and college preparation for students who are too often 
underrepresented in higher education. CREATE serves as a professional 
development provider and hub coordinator to facilitate connections 
between outreach partners, the local community, and DoD laboratories.

SCOPE SUMMARY
UCSD provided organization, coordination, and communication across DoD-supported 
STEM outreach programming in the San Diego area to share ideas and build off of 
each other’s networks and program strengths. UCSD also assisted DoD STEM outreach 
programs in expanding and/or deepening their reach for high-potential, traditionally 
underserved and underrepresented students in San Diego. 

INNOVATION BLOC SCOPE SUMMARY
Summer academies were held for teachers (60 hours) and high school juniors  
(30 hours). In both academies, San Diego Supercomputer Center (SDSCC) staff and  
UCSD Math Project (MP) staff cotaught coding (in Python) through mathematical 
problem-solving. Teachers produced lessons to teach throughout the year and 
collaboratively delivered instruction to students with SDSCC and UCSD MP mentorship.

BASE-PERIOD FUNDING CATEGORY
Outreach Hub Coordinator: $125,000–$175,000 
Innovation Bloc: $250,00–$400,000

20+ 
students participated in 
intensive summer math 
enrichment program

Coordinated program 
delivery in San Diego 
area in partnership with 

7
DSEC outreach partners 

INNOVATION BLOC
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DSEC FOOTPRINT

SAN DIEGO

RATIONALE FOR APPROACH
Alignment of resources and opportunities in the hubs creates a 
pipeline of STEM activity for K–12 students and brings together 
the collective assets of community stakeholders to ensure that all 
K–12 students have the opportunity for engaging STEM experiences 
and knowledge of STEM career pathways. In addition, DoD STEM 
professionals gain an opportunity to communicate with lay 
audiences about their work and opportunities available to students.

ALIGNMENT TO DSEC STRATEGY

Engage students and 
educators in meaningful 
STEM experiences

The professional development 
provided by UCSD CREATE assists 
teachers in planning and facilitating 
coding through mathematical 
problem solving for students. 

Serve students who are  
military-connected and 
underrepresented in STEM

UCSD CREATE promotes connection 
pathways and engagement 
opportunities for other outreach 
partners within the Greater San Diego 
region.

Connect to the  
DoD STEM workforce

UCSD CREATE brokers connections 
between local DoD STEM workforce 
and other outreach partners. 

Leverage the network  
as a force multiplier

UCSD CREATE has developed trusting relationships within the Greater 
San Diego region and brokers relationships between schools, community 
partners, Defense installations, and DSEC outreach partners. 

20+ 

7

INNOVATION BLOC
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LOGIC MODEL

TYPES OF HUB ACTIVITIES 

• Facilitate connections 
between outreach partners, 
local community, and DoD 
Laboratories

• Build relationships with local 
educators and schools that 
serve priority student groups

• Deliver DoD STEM 
programming in coordination 
with other partners locally

SPECIFIC ACTIONS

• Co-develop a map to identify where there may 
be gaps in STEM programming

• Select two regions to provide strategic 
support 

• Co-define two regions’ programming needs, 
determine which districts and with whom to 
partner 

• Develop and implement an outreach plan 
tailored to the hub region

• Co-create plans with NAVWAR to increase 
opportunities for engagement in outreach 
activities

HUB COORDINATOR OUTCOMES

• Improve processes to increase 
partner coordination and 
collaborative efficiencies

• Increase number of outreach 
activities involving the 
DoD STEM partners within the 
region

• Increase communication 
and coordination 
with DoD installations

INNOVATION BLOC
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LOGIC MODEL: UC SAN DIEGO MATH

ACTIVITY/EVENTS

ENGAGE

E1.  Summer Institute for 
teachers

E2.  Summer Academy for 
students

E3.  Follow-up sessions with 
teachers

CONNECT

C1.  Summer Academy for 
students

IMMEDIATE CHANGES 

KNOWLEDGE

• Participants learn Python (E1, E2)

• Participants learn discrete mathematical 
concepts (E1, E2)

• Participants gain knowledge of how 
discrete math links to computer science 
foundations (E1, E2)

• Participants develop fluidity in expressing 
recursive functions and connecting them 
to explicit forms (iteration) (E1, E2)

• Participants develop a rudimentary 
knowledge of cryptography and counting 
(combinations and permutations) (E1, E2)

• Teachers continue to gain proficiency with 
Python (E3)

• Teachers understand how to refine Python 
coding projects for students (E3) 

SKILLS

• Participants gain skill in programming in 
Python on Jupyter Notebooks (E1, E2)

• Teachers learn about multiple resources 
and where to find them (E1, E3)

BEHAVIORS/ATTITUDES/CAREERS

• Teachers gain confidence in developing/
implementing this learning in the 
classroom (E1, E3)

• Teachers learn to work together to develop 
lessons (E1)

• Students gain awareness of STEM 
opportunities with DoD facilities and other 
DSEC partners (E2, C1)

• Students gain awareness of STEM careers 
(E2, C1)

PRIMARY OUTCOMES

KNOWLEDGE

• Teachers increase mathematical content 
knowledge (E1, E3)

• Teachers develop mathematical 
pedagogical content knowledge for 
discrete math (E1, E3)

• Teachers learn new tools to use 
strategically in the classroom (E1)

• Teachers gain pedagogical content 
knowledge attending to SMP5 (using tools 
strategically) and connecting mathematics 
with computer science (E1, E3)

• Students increase mathematical 
knowledge (E2)

• Students gain knowledge of DSEC partner 
opportunities (E2)

SKILLS

• Participants program in Python on Jupyter 
Notebooks (E1, E2)

• Teachers draw upon multiple resources to 
use in the classroom (E1, E3)

BEHAVIORS/ATTITUDES/CAREERS

• Teachers gain confidence and 
independence in developing lessons and 
implementing the project in the classroom 
(E1, E3)

• Teachers form a robust professional 
network on the topic of discrete math (E1)

• Students pursue other STEM opportunities 
(e.g., internships, club memberships, 
research experiences) (E2, C1)

• Students pursue coursework towards a 
STEM career (E2, C1)

HUB COORDINATOR OUTCOMES

INNOVATION BLOC
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“ …I still find instances where I have more
experience with problem solving and working 
with a group than many of my peers…I can 
still credit FIRST as my catalyst for pursuing 
a career in engineering, but also as my first 
contact with problem solving, building,
and designing.”

- Student Alum, FIRST
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Operational 
Elements

DSEC is arranged into five operational elements:  
(1) Consortium Management, (2) Program Evaluation,
(3) Outreach and Communications, (4) STEM Alumni 
Management, and (5) Strategic Outreach Initiatives.  
The following section describes key activities and  
highlights for each DSEC operational element.
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ELEMENT 1:

Consortium Management

INDIVIDUAL PROGRAM ADMINISTRATOR (IPA)
Rebecca Stanley, PhD (RTI)

SCOPE SUMMARY IN 2019–2020
The primary scope for Element 1: Consortium Management during the base-period was to provide 
leadership and coordination of DSEC. Element 1 ensured that all operational elements were focused 
on planning and executing programs in alignment with DoD STEM priorities and goals. In addition, 
RTI planned and executed consortium-wide deliverables, facilitated consortium meetings,  
and completed overall consortium management efforts. RTI executed all tasks associated with 
Element 1, which included project management, logistics, status reporting, subcontracting, 
communications within DSEC, CMC management, annual planning, STEM Advisory management, 
and liaising with DoD STEM.

KEY ACTIVITIES 
• Planned, managed, and executed DSEC kickoff and DSEC 

quarterly meetings among all management and outreach 
partners to promote communication and alignment.  

• Executed and managed all subawards and subcontracts 
with DSEC partners.

• Established cadence, planned, managed, and executed 
biweekly CMC and CAM coordination calls. 

• Prepared DSEC-wide deliverables, including monthly 
status updates, quarterly reports, summary documents, 
and ad hoc requests.

• Organized and managed overall DSEC project plan.

• Managed intra-DSEC general communications.

• Managed and executed DSEC business operations such as 
contracts, financial reporting, forecasting, and invoicing.

• Established DSEC Advisory and coordinated and managed 
Advisory activities and contributions.

• Established application and review process for Innovation 
Bloc. As a result, DSEC Innovation Bloc awards were 
granted to three new partners and three existing partners.

• Organized and prepared Annual Program Review  
(midyear interim and final versions).

• Organized and prepared Annual Program Plan, including 
input structure for all partners (midyear interim and final 
versions).

• Established processes and protocols to ensure smooth 
integration of Innovation Bloc partners and activities. 
Facilitated onboarding sessions with each new partner.

• Planned, managed, and executed virtual networking 
meetings with DSEC partners around important and 
timely themes (COVID-19 pivots, data collection,  
military-connected students).

• Designed and implemented additional programming 
in response to available funding due to pivots to virtual 
modalities during the COVID-19 pandemic.
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1
OUTCOME HIGHLIGHTS 
• Introduced DSEC partner organizations and fostered 

relationships and promoted collaboration across 
organizations to strengthen the Consortium.

• Facilitated shared visioning and strategic alignment.

• Facilitated networking sessions around topics of interest 
such as transitioning to remote learning, purposeful use  
of data, and supporting military-connected students.

• Collaborated with CMC members to move work forward, 
select and approve new Innovation Bloc partners, and 
encourage further collaboration among the partners.

• Expanded the reach of DSEC through an Advisory to 
engage additional STEM partners in providing guidance  
on the overall plans and activities of DSEC.

• Responded to feedback from partners to allow for more 
time for partner engagement and collaboration at DSEC 
functions.

• Reorganized the annual program year to September 1  
to August 31 in response to feedback from partners.

• Developed and launched the DoD STEM Ambassador 
program.  
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ELEMENT 2:

Program Evaluation

INDIVIDUAL PROGRAM ADMINISTRATOR (IPA)
Joey Wilson, PhD (AIR)

SCOPE SUMMARY IN 2019–2020
The primary scope for Element 2: Program Evaluation was to manage data collection,  
assessment/analysis, and reports for DSEC structured around four overall goals:

1. Develop priority questions and evaluation agendas in collaboration with DoD and  
Consortium members.

2. Improve data availability, consistency, and quality for DoD STEM programs.

3. Generate new evidence about DoD STEM programs.

4. Support learning and continuous improvement through the Consortium.

KEY ACTIVITIES BY EVALUATION TASK
Evaluation Coordination
• Refined the DSEC fundamentals and integrated the 

fundamentals in Task 2 content and protocols. 

• Developed DSEC STEM taxonomy for program evaluation, 
which serves as a potential framework to categorize all the 
outreach partners.

• Refined evaluation primary questions and evaluation focus 
to include outreach programs, regional hub strategy, and 
DSEC operations.

• Expanded initial AIR team as evaluation activities intensified.

• Produced literature review that connects DSEC to the DoD 
STEM strategic plan.

• Developed a living framework for evaluation data collection 
and reporting.

Partner Evaluation
• Created common logic model templates for DSEC-funded 

activities, convened logic model development discussions 
with all partners and hub coordinators, and developed initial 
logic models for all partners.

• Developed protocol for STEM program snapshot 
interviews and completed program snapshot interviews 
with each of the initial outreach partners.

• Generated a report based on program snapshot interviews 
that analyzed outreach partners’ perspectives on 
involvement with DSEC, expectations and goals for the 
consortium, experience with external evaluation, and 
overall concerns.

• Developed and analyzed a survey of outreach partners to 
understand what resources, activities, and goals individual 
programs have within each of the three outreach hubs 
(San Diego, Dayton, and DMV).

• Collected interim quantitative and qualitative data from 
partners on Year 1 progress. 

• Facilitated data review discussions with outreach partners 
on the data they collected and the effects of COVID-19 on 
programming and future data collection efforts. 

• Developed and launched (in July 2020) Year 1 reporting 
surveys for partners. These surveys will collect 
quantitative data on participants, qualitative data on 
progress, and data for use in geographic and social 
network analysis. 
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• Created observation protocol for attendance at outreach 
partner events. Modified protocol for virtual environment 
and began attending 2020 events.

• Onboarded the Innovation Bloc partners by conducting 
program snapshot interviews and developing partner 
logic models.

Hub Evaluation
• Developed the initial STEM Hub Planning Survey.

• Developed two new iterations of the hub survey: one 
to measure geographic reach and the other to measure 
activities and accomplishments.

• Drafted process for fall 2020 outreach hub case studies, 
which will interview hub leads and stakeholders. 

Consortium Management Evaluation
• Developed framework and protocols for a formative 

evaluation of the health and function of DSEC.

• Conducted interviews of the CMC, partners, and hubs.

• Delivered evaluation report of Consortium management.

Data Visualization
• Created draft national hub map visualization with  

school-district-level layers.

• Created data repository for sharing data with  
outreach hubs. 

OUTCOME HIGHLIGHTS 
• Focused the DSEC fundamentals on the three essential 

components of Engage, Serve, and Connect with two 
supporting activities, Leverage and Evolve. 

• Compiled a literature review connecting DSEC activities  
to DoD STEM strategic plan goals. 

• Created a DSEC logic model outlining outcomes and 
desired long-term impact.

• Supported knowledge building among DSEC members 
across the DoD STEM portfolio through program snapshot 
interviews, hub region surveys, partner logic models, and 
program taxonomies.

• Streamlined outreach partner and hub reporting efforts 
by collaborating and cross-walking data collection from 
various stakeholders (e.g., Element partners, DoD STEM).

• Provided the CMC with its first evaluation generated from 
artifacts and interviews with CMC members and outreach 
partners.

PRogram Snapshot 
Interviews

Partner roles

DoD STEM programming

Expected outcomes

Evaluation contexts

Hub Region Surveys

Types of participants and 
schools/organizations served

Connections to military students

Hub-specific priorities, data, and 
capacity

Program Taxonomy

Classify DSEC programs

Identify existing partner connectivity

Identify coverage gaps

Inform development of logic 
models

2
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ELEMENT 3:

Outreach and Communications

INDIVIDUAL PROGRAM ADMINISTRATOR (IPA)
John Vavricka, JD (RTI)

SCOPE SUMMARY IN 2019–2020
The primary scope for Element 3: Outreach and Communications was to promote DoD STEM as 
a coordinated and cohesive effort offering students and teachers a pipeline of STEM educational 
opportunities, sparking an early interest in STEM subjects by providing hands-on learning and 
maintaining that interest through STEM competitions, summer enrichment activities, and 
competitive apprenticeships.

KEY ACTIVITIES
• Updated the existing dodstem.us site with blog posts, 

COVID-19 online resources, and opportunities for students 
and educators. 

• Launched new digital FIRST Robotics grant portal team 
application and registration system.

• Refined FIRST Robotics grant portal including setup of 
automated e-mails for proposal approval and streamlined 
DoD approval of all submitted applications.

• Prepared DSEC-branded templates.

• Developed DSEC one-page summary overview for external 
use.

• Researched and began to establish a DoD STEM photo 
bank.

• Revised the DoD STEM style guide.

• Supported slide development needs (e.g., quarterly 
meetings and DSEC presentations).

• Developed editorial proposal and submitted for DoD STEM 
consideration.

• Launched online platform for streamlined digital 
collaboration among all DSEC partners (AMAZE).

• Integrated an event tracker within Amaze to collect data 
on upcoming partner events, including after-action 
reports.

• Completed communication sync calls with each of the 
outreach programs.

• Organized efforts and adaptations for USASEF Expo in 
2020. 

• Supported DoD STEM and components with the virtual 
SciFest. 

• Received approval and began execution of media relations 
plan.

• Expanded resources available to STEM education and 
outreach partners for cross-promotion of programs.

• Completed communications calibration calls with 
outreach partner communications leads.

• Designed the midyear interim and final version of the 
Annual Program Review. 

• Supported Element 1 with the design of components for 
the Annual Program Plan.

• Designed DSEC, partner, and outreach hub logic models. 

• Designed a methodology brief for Elements 2 and 4. 

• Developed and designed a DoD STEM informational 
brochure. 

• Designed and developed a new website for DoD STEM, 
launching in Fall 2020.
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3
• Worked with TIES to design a “STEM on the GO” mobile 

fabrication and machining lab vehicle.

• Began filming “We are DoD STEM” videos for promotion of 
DoD STEM.  

OUTCOME HIGHLIGHTS 
• Increased visibility and awareness through DoD STEM 

website enhancements and specific media engagement 
opportunities for DSEC and DoD-supported programs.

• Fostered relationships with outreach partners through 
work to launch online registration system, launching 
AMAZE as a collaborative platform, communication 
huddles and sync calls with each of the outreach partners, 
and event collaboration and support. 

• Created and distributed DSEC collateral for events and 
cross-promotion of programs. 

• Branded DoD STEM and DSEC collateral materials 
consistently.
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ELEMENT 4:

STEM Alumni Management

INDIVIDUAL PROGRAM ADMINISTRATOR (IPA)
John Vavricka, JD (RTI)
Katherine McKnight, PhD (RTI)

SCOPE SUMMARY IN 2019–2020
The primary scope for Element 4: STEM Alumni Management included developing the initial plans 
for managing STEM alumni and designing the STEM alumni studies. The alumni studies component 
focused on the design and testing of surveys and protocols for students (ages 13+) and educators 
(e.g., teachers, counselors) who participated in DSEC-funded programs. The surveys were user tested 
and field tested, and focused on targeted DSEC outcomes (e.g., building interest in and awareness of 
STEM careers in- and outside the DoD).

KEY ACTIVITIES
• Planned STEM alumni study activities in coordination with 

Element 2.

• Developed and received approval for alumni studies 
design.

• Interviewed STEM education and outreach partners and 
created alumni profiles. 

• Identified target sample for primary alumni survey as 
students ages 13 and older.

• Identified educators and coaches as target sample for 
secondary alumni survey.

• Drafted primary alumni survey to be user and field tested.

• Designed and implemented user testing and recruiting for 
field test with MATHCOUNTS alumni.

• Launched ongoing data collection protocols with  
DSEC partners.

• Initiated online alumni survey data collection system.

• Initiated interviews with STEM education and outreach 
partner alumni.

PROPOSED PROGRAM OBJECTIVES 
FOR ALUMNI STUDIES PROFILES

Inspire interest, 
build awareness of 
STEM opportunities

Entry into 
STEM career

Build and 
expand STEM 
competencies

Develop 
STEM 

teaching, 
coaching

BR
OA

DEN STEM PARTICIPATION
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OUTCOME HIGHLIGHTS 
• Completed alumni profiles available for each STEM 

education and outreach partner. See profiles in the STEM 
education and outreach partner pages of this document.

• Collaborated with Element 3 on the survey platform and 
piloting of survey items.

• Developed outcomes of interest for alumni studies.

• Created a methodology brief for DSEC STEM education 
and outreach partners and DoD STEM team to summarize 
and differentiate Elements 2 and 4. 

• Created a snapshot of outreach partner alumni studies 
information; data summarized in the following table.

DSEC PARTNER DIRECT PARTICIPANTS IDENTIFIED ALUMNI FOR DSEC

ASU CGEST Students ages 13–18, adult mentors/
coaches

Native Hawaiian, underrepresented, and military-connected females 
ages 13–18 who participate in CyberGirls, adult mentors/coaches 
who develop and implement the curriculum

CEE High school students, educators High school students who complete summer program

Citizen Schools Grades 6–8 students, educators, young 
adult mentors

6–8 students and their teachers in Dayton area schools who 
participate in Catalyst; 3 young adult Maker Fellows (2 in DMV,  
1 in Dayton)

CYBER.ORG Grades 9–12 students 9–12 students who participate in CYBER.ORG competitions and/or in 
after-school programs

FIRST Mentors, grades K–12 students 6–12 students participating on DoD teams

MATHCOUNTS Grades 6-8 students Grades 6–8 participants

NCWIT K–12, high school, and postsecondary 
female students

9–12 female students in the AspireIT program

NMSI Educators, high school students Teachers who participate in NMSI professional development 

SOCIETY Educators, middle school students Teachers who participate in the Middle School Teachers Research 
Conference, middle school student science fair participants

TGR Educators Teacher participants in professional development

TIES Other (districts, communities, STEM 
programs) Participants in hub design studio

UCSD Math 
Project and Super 
Computer Center*

Grades 9–12 students, educators Students who participate in ICAT Summer Academy and educators 
who participate in ICAT Summer Institute

USASEF Grades K–12 students, parents, educators, 
STEM professionals

Students ages 13+ who participate in USASEF and X-STEM

*UCSD is a regional hub that also provides direct outreach through an Innovation Bloc award.

ASU CGEST = Arizona State University Center for Gender Equity in Science and Technology; CEE = Center for Excellence in Education; FIRST = For Inspiration 
and Recognition of Science and Technology; ICAT = Introducing Computing and Technology; NCWIT = National Center for Women & Information Technology; 
NMSI = National Math and Science Initiative; Society = Society for Science & the Public; TGR = TGR Foundation; TIES = Teaching Institute for Excellence in 
STEM; UCSD = University of California, San Diego; USASEF = USA Science & Engineering Festival.

4
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ELEMENT 5:

Strategic Outreach Initiatives

INDIVIDUAL PROGRAM ADMINISTRATOR (IPA)
John Yochelson (Building Engineering & Science Talent, BEST)

SCOPE SUMMARY IN 2019–2020
The primary scope for Element 5: Strategic Outreach Initiatives was to ensure that STEM outreach 
activities were supported, high-quality, and coordinated across all partner programs and initiatives. 
Element 5 was accountable for managing the complex network of STEM education and outreach 
partners, including driving alignment to DSEC fundamentals and the Federal STEM Strategic Plan and 
providing monthly status check-ins with each partner and regular reports to the CMC.

KEY ACTIVITIES
• Coordinated with outreach partners as they conducted 

STEM outreach events.

• Represented and promoted DSEC at local and national 
STEM events.

• Conferred with and supported outreach partners as they 
planned and executed virtual pivots after mid-March 2020.

• Established DSEC calendar across outreach programs 
and documented DSEC partner activities and events for a 
master DSEC calendar.

• Logged, observed, and shared highlights of virtual pivots 
with the DoD STEM Office and DSEC management team. 

• Expanded coordination with Element 1 to respond to DSEC 
issues in real time and refined intra-DSEC communication 
strategy with partners.

• Supported three DSEC regional hub launch meetings 
with participation of the 15 outreach partners and 7 DoD 
installations. 

• Facilitated a mapping strategy session with the outreach 
hubs and facilitated coordination with Element 2. 

• Conducted and facilitated monthly hub calls with UCSD 
CREATE, MSU CEMSE, and DRSC.

• Facilitated outreach between MSU CEMSE and selected 
DoD laboratories in the DMV corridor.

• Supported the onboarding of three new Innovation Bloc 
partners and execution of three new Innovation Bloc 
projects.

• Supported Element 2 and Element 3 connections to 
outreach partners.

• Drafted an outreach program benchmarking document 
that describes STEM content areas, makes selected peer-
to-peer comparisons, summarizes strengths, and notes 
areas for improvement. 
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5
OUTCOME HIGHLIGHTS 
• Supported the expansion of STEM education and outreach 

partners programs in three hub regions: San Diego, 
Dayton, and DMV.

• Increased dialogue and fostered strategic alignment 
among the hubs and their activities through monthly 
virtual meetings. 

• Deepened bilateral collaboration between STEM 
education and outreach partners through joint activities 
and invitations to participate in sponsored events.
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DoD STEM Definitions 

UNDERREPRESENTED/UNDERSERVED
Diversity is representative of diverse intellectual, social, 
ethnic, and economic backgrounds with a goal of having 
DoD’s programs reflect the nation’s demographics. 
Underrepresented/underserved populations include the 
following: 

• Military-connected students

• Low-income students (Free and Reduced-price  
Meals—FARMS)

• Students belonging to racial and ethnic minorities that are 
historically underrepresented in STEM (i.e., Alaska Natives, 
Native Americans, Blacks or African Americans, Latinx/
Hispanics, Native Hawaiians, and other Pacific Islanders)

• Students with disabilities 

• Students with English as a second language 

• First-generation college students

• Students in rural, frontier, or other federal targeted 
outreach schools 

• Females in certain STEM fields where they remain 
underrepresented (e.g., physical science, computer 
science, mathematics, or engineering)

MILITARY-CONNECTED STUDENTS
• Military child: dependents of members of the Active Duty 

Armed Forces

• Military-connected: military child plus the dependents  
of members of the National Guard and Reserves

• Military-affiliated: military-connected plus the dependents 
of Veterans

• Military-connected school: schools where a minimum of 
10% of the student population is military-connected
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DoD Research and Engineering  
Modernization Priorities

AS OF JULY 2020

https://www.cto.mil/modernization-priorities

ARTIFICIAL INTELLIGENCE (AI)
DoD will leverage AI to enable U.S. forces to operate more 
effectively and efficiently. The Department is evaluating 
which processes and procedures can be enabled via adoption 
of AI technology to meet warfighter needs and Defense 
priorities.

BIOTECHNOLOGY
Biotechnology is an engineering discipline that utilizes 
or exploits living systems to produce a wide range of 
technologies and products. Future advances in biotechnology 
will provide new operational capabilities to DoD across 
multiple domains, spanning material and systems, military 
medicine, warfighter performance, and chem-bio defense.

AUTONOMY
Autonomy extends and complements human capabilities. 
Advantages include persistence, size, speed, maneuverability, 
and reduced risk to human life. DoD targets seamless 
integration of diverse unmanned/mixed team capabilities 
that provide flexible options for the Joint Force.

CYBER
CYBER is a unique operational domain with significant 
security challenges and potential leap-ahead capabilities for 
military operations requiring enhanced command, control 
and situational awareness, and autonomous operations. 
Ability to gain and maintain the U.S. technological edge 
in cyberspace in the face of rapid evolution is essential to 
maintaining mission readiness.

DIRECTED ENERGY
When directed energy matures to a deployable capability, our 
armed forces will have the potential to defend against several 
types of threats with great precision and minimal collateral 
damage, at minimal cost per engagement. High Energy Laser 
technology development and advancements in hardware are 
making laser weapon systems increasingly viable.

FULLY NETWORKED COMMAND, CONTROL, 
AND COMMUNICATIONS
Fully Networked Command, Control, and Communications 
technology encompasses the capability to acquire, process, 
and disseminate information across force elements. 
DoD requires a clear path to robust Command, Control, 
Communications, Computers and Intelligence (C4I) with 
multiply redundant fully-networked “Comms.” Existing 
capabilities require sufficient protection against an increasing 
threat, in pervasiveness and effectiveness.

MICROELECTRONICS
Microelectronics have been rapidly evolving as the demand 
for inexpensive and lightweight equipment has increased 
and have been incorporated into countless DoD systems. 
DoD’s modernization ability is jeopardized by foreign 
microelectronics production, actions, and investments. DoD 
must develop and deliver next generation microelectronic 
technologies to enhance lethality, ensure critical 
infrastructure, and achieve economic competitiveness.
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QUANTUM SCIENCE
Quantum computers pose an impending threat to 
secure communications. Continued U.S. dominance 
in quantum information science will keep the United 
States ahead of these risks, and National Security Agency 
crypto-modernization will protect the most sensitive 
communications against a quantum computer attack. 
Quantum sensing will deliver new and assured precision 
position, navigation, and timing capabilities, keeping military 
forces safe in Global Positioning System-denied theaters. 
Quantum networks will deliver drastically enhanced sensors 
for finding and fixing elusive targets and will deliver resource 
multiplying effects for commercially developed quantum 
computers to solve DoD’s hardest analytical problems.

HYPERSONICS
Hypersonic weapons travel five or more times the speed 
of sound. There is a focus on the tactical capability that 
these sorts of weapons bring to theater conflicts or 
regional conflicts: very quick response, high speed, highly 
maneuverable, difficult to find and track and kill. DoD is 
modernizing the offensive and defensive force structure to 
both utilize and deter this capability.

SPACE
The U.S. way of war, across all domains, depends on timely 
and assured space effects. Adversary capabilities and 
advancements require the United States to move quickly 
to a more defendable and resilient space posture. Added 
protection and resiliency to the current spacecraft fleet is 
essential.

5G
5G will bring about wireless, ubiquitous connectivity across 
humans, machines, and the Internet of Things. DoD will 
adapt 5G and next generation technologies to “operate 
through” congested and contested spectrum and in spite 
of compromised networks to ensure maximum readiness, 
lethality, and partnering among allies. 5G prototyping and 
experimentation will be conducted in collaboration with the 
defense industry and commercial suppliers to accelerate U.S. 
prominence in the 5G global ecosystem.
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COVID-19 Lessons Learned to Inform Planning

Beginning in February 2020, the necessity of contingency planning emerged as the COVID-19 
pandemic began to have an impact on the viability of in-person STEM experiences. DSEC partners 
began shifting plans to allow for continued STEM learning opportunities for students and staff 
during a very uncertain time. There have been many lessons learned along the way and much 
more still to learn about the long-term impacts of virtual learning in STEM education. A few 
selected examples are described in Table A.

Table A. Examples of Lessons Learned from Virtual STEM Education

LESSON LEARNED EXAMPLE

The switch to virtual is not always 
less expensive.

The cost of virtual platforms and tools may not have been included in initial budgets. Virtual 
program delivery requires a different skill set that may need time to develop. In some cases, if 
programs were originally designed as face-to-face, cancellation fees and increased planning labor 
costs were incurred.

Communication is incredibly 
important.

As agencies began to issue travel restrictions and then stay-at- home orders, regular 
communication with partners, participants, and other groups became essential.

Tracking attendance can be 
more challenging in a virtual 
environment.

When people attend programs in person, you can have physical sign-in procedures. But when 
programs are virtual, you may not be able to see each participant, participants can be signed in 
on multiple devices, or your program may be asynchronous and accessible at any time. A benefit 
is that virtual platforms can open up capacity for events that were otherwise limited by physical 
space or time.

Building remote relationships is 
different than those established in 
person.

Relationships are key to the success of a consortium. To facilitate virtual relationship building 
among members, breakout rooms and optional networking sessions may be used where members 
can talk and learn from each other. Although not perfect substitutes for in-person engagement, 
using small groups allows for more engagement when virtually convening as a large consortium.

Pivoting to virtual is easier for 
some programs than others.

Some partners were already involved in planning and facilitating programs online, so they had the 
infrastructure in place to transition all programming to a virtual space. For other partners, pivoting 
to all virtual programming has been more challenging. For example, STEM competitions or expos 
will look VERY different in a virtual environment, because these types of events are more hands-on 
or exploratory in nature.

Accessibility varies widely across 
geography and demographics.

Participants have varying access to digital tools and connectivity needed to engage in virtual 
programs. Some populations are more highly impacted by the pandemic than others. Strategies 
have begun to emerge to mitigate the connectivity gap (partnerships with TV stations, delivery of 
materials to students’ homes), but this issue is unsolved and needs creative solutions.
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LESSON LEARNED EXAMPLE

Budget flexibility is necessary.
Shifting costs from travel to other program costs has been helpful for many partners in converting 
to virtual. Communicating shifts and needed adjustments make flexibility possible.

The unpredictable nature of 
this pandemic necessitates 
contingency planning for all 
programs in the foreseeable 
future.

Because the current pandemic does not have a defined end date, a plan is needed for potential 
extension of current pivots, including for potential disruptions and unknowns in the future.

Virtual meetings need to be 
shorter than face-to-face meetings.

Quarterly meetings have been shortened to limit the amount of time partners must spend in video 
calls, and materials are being sent out ahead of the meeting as pre-reads.

Principles of effective learning still 
hold true for children and adults.

Thoughtful session design helps to ensure the active engagement of learners.

DSEC will continue cataloging lessons learned as consortium-level adjustments are made 
in response to the current pandemic. These lessons will better equip DSEC to effectively 
adapt to future disruptions.
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Alumni Profiles Data Description

* The DSEC primary alumni study considers only students who are 13 years old through 
postsecondary as the target population. The secondary study will focus on educators, 
including teachers, counselors, and mentors. 

** Light: single events occurring over a period of 1 to 2 days; Moderate: multiple events 
over a year or a week-long intensive event; and Strong: regular programming (e.g., weekly/
monthly participation).

*** Low to moderate: participating as observer, with greater emphasis on building 
awareness and/or inspiring students than gaining/applying STEM competencies; and 
Strong: development and ongoing application of STEM knowledge, skills, and abilities for 
projects and competition.

**** Low: alumni may not know they are part of a program or organization; Moderate: 
some alumni are aware of the program name/organization; and Strong: most to all alumni 
identify themselves as part of the organization or program.

***** Diffuse: program focuses on reaching all students, which may include but does not 
target military-connected students—may include DoD presence through “light touch” 
activities such as sponsoring booths or presenting at fairs; Moderate: includes military- 
and nonmilitary-connected students and has specific activities (e.g., recruiting, awards, 
funding) for military-connected students—may include DoD presence through mentoring; 
Strong: specifically targets military-connected students for program participation and/or 
specifically targets DoD STEM careers.
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