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Abbreviations 

ABBREVIATION EXPANDED 

ADA Americans with Disabilities Act 

AEOP Army Educational Outreach Program 

AF Air Force 

AI Artificial Intelligence 

CoSTEM NSTC Committee on STEM Education 

DoD Department of Defense 

DoDEA Department of Defense Education Activity 

DON Department of Navy (includes Navy and Marine Corps) 

DSEC Defense STEM Education Consortium 

DTRA Defense Threat Reduction Agency 

EAC Evaluation and Assessment Capability 

ESL English as Second Language 

FC-STEM Federal Coordination in STEM 

FIRST For Inspiration and Recognition of Science and Technology 

GAO Government Accountability Office 

HUR Historically Underrepresented 

IDA Institute for Defense Analysis 

JSHS Junior Science and Humanities Symposia 

L&PO Laboratories & Personnel Office 

MDA Missile Defense Agency 

NDAA National Defense Authorization Act 

NGA National Geospatial Agency 

NSA National Security Agency 

NSF National Science Foundation 

NREIP Naval Research Enterprise Internship Program 

NSTC National Science & Technology Council 

OASD(M&RA) Office of the Assistant Secretary of Defense (Manpower & Reserve Affairs) 
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ABBREVIATION EXPANDED 

OMB Office of Management and Budget 

OSD Office of the Secretary of Defense 

OSTP Office of Science & Technology Policy 

OUSD(R&E) Office of the Under Secretary of Defense (Research & Engineering) 

PDF Portable document format 

RFI Request For Information 

SMART Science, Mathematics, and Research for Transformation 

STARBASE STEM Academies primarily serving elementary and middle school students 

STEM Science, Technology, Engineering, & Mathematics 

S&E Scientists & Engineers 
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Executive Summary 
The Department of Defense (DoD) is the largest employer of science, technology, engineering, and 

mathematics (STEM) professionals in the Federal Government. The mission of the DoD STEM program is to 

inspire, cultivate, and develop exceptional STEM talent through a continuum of opportunities that enrich 

our current and future DoD workforce, preparing it to tackle evolving defense technological challenges. To 

that end, the DoD Components1 offer a number of education, outreach, and workforce development 

programs and activities that engage learners from kindergarten through adulthood.  

Program evaluation and assessment are critical components of both the DoD STEM Strategic Plan and the 

Federal STEM Strategic Plan. DoD STEM developed the Evaluation and Assessment Capability (EAC) in 2017 

to aid in assessing the effectiveness and impact of DoD investments in STEM. The EAC has four goals: 

• Develop and implement a coordinated framework for evaluating DoD-wide STEM investments

consistent with agency strategic and performance plans

• Evaluate the impact of DoD STEM programs

• Enable a culture of evidence-based planning, policy, and decision-making that articulates

program goals and evaluation metrics

• Increase access to program-level data to support decision-making.

Since many of the Components already engage in various levels of program evaluation and assessment, 

the EAC’s purpose is to be a conduit to (1) facilitate a coordinated approach to data collection and analysis; 

(2) help develop common metrics; and (3) help create an environment for continued learning and program

improvement.

The purpose of this report is to highlight the findings of a portfolio analysis utilizing data from FY 2017 and

FY 2018. These findings will inform multiple audiences, including DoD leaders who are interested in

understanding the overall impact of STEM education efforts across DoD; Services/Components that

conduct STEM education programs and will see how their contributions are integral to DoD’s overall

impact; and other Government agencies that are developing their own methods and metrics for tracking

STEM education success.

To provide a high-level perspective on the DoD STEM EAC, the report starts with a rationale for the types of 

data collected and describes the DoD STEM Logic Model (a graphical depiction of the relationships 

between inputs, like resources and activities, and subsequent impact of output and outcomes). The report 

provides a descriptive analysis of DoD-wide STEM education and outreach programs and activities to 

address six main questions, as listed below with a summary of key findings. 

1 DoD Components include the Office of the Secretary of Defense, the Military Departments (Army, Navy, Air Force), the Office of the 

Chairman of the Joint Chiefs of Staff and the Joint Staff, the Combatant Commands, the Office of the Inspector General, the Defense 

Agencies, the Field Activities, and all other organizational entities within DoD. 
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Question Key Findings 

What are the unique 

contributions of each Component 

to the overall DoD STEM mission? 

 

The DoD S&Es who participate as mentors, role models, speakers, and in 

other capacities provide meaningful and powerful connections to DoD STEM 

careers and opportunities. The S&Es provide insights into the specific areas 

of interest relevant to their Component. 

Collectively, the Components helped to accomplish the overarching DoD 

STEM mission while remaining true to their particular goals and objectives. 

 

What is the scope of STEM 

education and outreach 

programs/activities across DoD 

on annual basis? 

Overall, in each year (FY 2017 and FY 2018), DoD STEM reached over 1.2 

million students with programming that covered all age groups from 

kindergarten to graduate students. For a listing of programs, see appendix B. 

DoD STEM offers range of programs with broad geographic reach, including 

programs in all 50 states, DoD Education Activity (DoDEA) regions (Americas, 

Pacific, and Europe), and other international locations. 

The breadth of the program offerings is supported by research that indicates 

the importance of providing STEM programming for all ages of learners using 

diverse methods. 

 

How well does DoD STEM 

programming reach specific 

target populations? 

 

DoD is committed to diversity and inclusion as evidenced by the goals and 

objectives of the DoD STEM strategic plan, which are aligned to the Federal 

STEM strategy and current and future DoD STEM workforce needs. DoD 

recognizes the need for STEM education and outreach programs and 

activities to address issues of diversity and their impact on the DoD STEM 

workforce. 

Several programs targeted their outreach to specific groups, such as military-

connected students and students traditionally underrepresented and/or 

underserved in STEM. In FY 2018, roughly 80 percent of the programs and 

activities targeted at least some of their outreach efforts to military-

connected children, reaching over 160,000.  In FY 2017 the programs reached 

over 100,000 military-connected children. 

The reporting of participation of students traditionally underrepresented 

and/or underserved in STEM improved in FY 2018. Many programs did not 

have this data available in FY 2017. In FY 2018, programs that were able to 

report logged over 200,000 female participants and over 121,000 participants 

from underrepresented/underserved groups. 

There is still room for improvement in accurately reporting the rates of 

participation from specific groups. 

 

What factors demonstrate the 

level of student engagement and 

how do they connect to the DoD 

strategic approach? 

 

At this portfolio level of analysis, three factors help to contribute to 

understanding the level of student engagement: (1) program type, (2) 

program objectives, and (3) program duration. 

Most DoD STEM programs and activities are structured as multi-day or multi-

week events in which:  

• learners have substantial opportunities to engage with STEM 

practitioners. 

• activities/practices are geared to learners’ age groups. 

• learners engage in real-world challenges and work on solutions. 
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Question Key Findings 

• activities provide significant content from STEM disciplines. 

 

How do the programs and 

activities demonstrate 

connectivity to the DoD STEM 

workforce? 

 

Many programs were conducted, at least in part, at DoD laboratories or 

facilities: roughly 24 percent in FY 2017 and about 20 percent in FY 2018. 

 

A significant number of DoD S&Es participated in the programs (totaling 

13,009 in FY 2017 and 11,708 in FY 2018). 

 

DoD S&Es engaged in a large number of volunteer activities (totaling 152,729 

volunteer hours in FY 2017 and 363,290 hours in FY 2018). 

 

What factors affect the reliability 

and validity of the data? 

 

Reliability concerns: 

• Fluctuation in responses year to year may reflect inconsistent reporting 

methods.  

• Some questions were written in a way that could allow different 

interpretations by respondents. 

Validity concerns: 

• There may be overlap in the data reported when Components collaborate 

on a program or activity. 

• In some cases, the best data available is an estimate; a goal is to move 

toward more accuracy in the data-collection process. 

 

 

Evaluation and assessment are important concerns for the Services and DoD Agencies. Several of the 

Components indicated that they use a variety of evaluation methods that include attitude surveys, focus 

groups, third-party evaluation, participation records, and knowledge assessments. 

 

DoD STEM is a significant contributor to the progress of STEM education for the Nation. In FY 2017-18, in 

addition to reaching a substantial number of students, the programming covered all age groups from 

kindergarten to graduate students, and a considerable number of programs and activities included 

participants from groups traditionally underrepresented in STEM. Other programs successfully reached 

military-connected students.  DoD STEM had a broad reach, with a range of programs offered in all 50 

states, U.S. territories, and international locations. 

 

As DoD continues to refine the EAC, it is important to note that data collection is an iterative process 

allowing for improvements to be made each year. DoD STEM will continue to address validity and 

reliability issues into order to effectively establish a baseline for future comparisons. Going forward, the 

EAC goals are to: 

• Continue to improve the quality and consistency of the data collected. 

• Improve the data-collection process with an online data portal. 

• Establish common metrics to better measure the outcomes and impacts of DoD STEM education, 

outreach, and workforce development programs and activities. 
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1.0 Introduction 
The Department of Defense (DoD) has a robust portfolio of science, technology, engineering, and 

mathematics (STEM) education, outreach, and workforce development programs and activities that cover 

kindergarten students through adult learners. These programs and activities are vital to the success of 

DoD for several reasons. First, as the largest employer of Federal STEM workers, accounting for 47 percent 

of the Federal STEM workforce,2 and with over 50,000 scientists and engineers (S&Es) working at DoD 

laboratories, the Department requires a diverse, high-quality, and agile STEM workforce consisting of 

primarily U.S. citizens. Without adequate measures to develop a STEM-literate citizenry, DoD is likely to 

face a shortfall in the STEM talent required to fulfill the Department’s mission and meet its modernization 

priorities, leading to a loss of competitive advantage. Indeed, the success of the Nation itself depends 

upon a STEM-literate, modern workforce adept at navigating an increasingly high-tech, digital, and 

connected world.3 Unfortunately, according to the National Science Board’s Science and Engineering 

Indicators 20204, while Americans’ basic STEM skills have modestly improved over the past three decades, 

they continue to lag behind those of many other countries.  Recent data shows that only 20 percent of 

college-bound seniors are ready for courses typically required for a STEM major5  

Another impetus for strategic action is the need to improve access and equity for student populations 

traditionally underrepresented and underserved in STEM, such as women and racial/ethnic minorities. 

Racial and ethnic minorities are projected to comprise over 40 percent of the U.S. population by 2030,6 but 

underrepresented minorities currently make up only 17 percent of the DoD STEM workforce. DoD STEM 

programming can improve the Nation’s ability to extend STEM literacy across its citizenry and create 

equitable STEM opportunities and access for learners across all demographics, thus bolstering the future 

DoD STEM workforce. This workforce will in turn better serve an increasingly diverse population of 

Warfighters and their children. 

Program evaluation and assessment are critical components of both the DoD STEM Strategic Plan and the 

Federal STEM Strategic Plan. Operating with transparency and accountability to achieve the outlined goals 

and objectives of the Federal STEM Strategy, DoD is committed to establishing a continuous learning 

structure that works to: 

• Leverage and scale evidence-based practices across DoD STEM ecosystems.

2 Based on Office of Personnel Management FedScope Data, June 2019 (https://www.fedscope.opm.gov/). 
3 Federal STEM Strategic Plan 2018-2023. 
4 White, Karen, and Susan Rotermund. "Elementary and Secondary Mathematics and Science Education. Science & Engineering 

Indicators 2020. NSB-2019-6." National Science Foundation (2019). https://ncses.nsf.gov/pubs/nsb20196/. 
5 ACT, Inc. The Condition of College & Career Readiness, 2019. https://www.act.org/condition2019; 

ACT, Inc. The Condition of College & Career Readiness, 2018. 

http://www.act.org/content/dam/act/unsecured/documents/cccr2018/National-CCCR-2018.pdf. 
6 Vespa, Jonathan, Lauren Medina, and David M. Armstrong, “Demographic Turning Points for the United States: Population 

Projections for 2020 to 2060,” Current Population Reports, P25-1144, U.S. Census Bureau, Washington, DC, 2020. 

https://www.census.gov/content/dam/Census/library/publications/2020/demo/p25-1144.pdf 

https://www.fedscope.opm.gov/
https://ncses.nsf.gov/pubs/nsb20196/
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• Report participation rates and understand the participation of underserved and underrepresented 

groups. 

• Use common metrics to measure progress and encourage growth. 

• Ensure program performance and outcomes are made publically available. 

• Spearhead a DoD-wide implementation plan and track progress. 

With the establishment of the DoD STEM Evaluation and Assessment Capability (EAC) in 2017, the 

Laboratories and Personnel Office (LP&O) in the Office of the Under Secretary of Defense for Research and 

Engineering (OUSD(R&E)) undertook several efforts designed to (1) develop and implement a coordinated 

framework for evaluating DoD-wide STEM investments consistent with agency strategic and performance 

plans; (2) evaluate the impact of DoD STEM programs; (3) enable a culture of evidence-based planning, 

policy, and decision-making that articulates program goals and evaluation metrics; and (4) increase 

access to program-level data to support decision-making. 

The purpose of this report is to highlight the findings of a portfolio analysis utilizing data from FY 2017 and 

FY 2018. This descriptive analysis of DoD-wide STEM education and outreach programs and activities will 

address the following questions: 

1. What are the unique contributions of each Component to the overall DoD STEM mission? 

2. What is the scope of STEM education and outreach programs/activities across DoD on annual 

basis? 

a. How many and what type of programs are offered and is this number consistent across 

years? 

b. How many students are engaged, and what age groups are included? 

c. What is the geographic reach of the programs and activities? 

d. What program authorities support STEM education and outreach programs and activities? 

3. How well does DoD STEM programming reach specific target populations? 

a. Military-connected students 

b. Students from underserved/underrepresented populations 

4. What factors demonstrate the level of student engagement, and how do they connect to the DoD 

strategic approach? 

5. How do the programs and activities demonstrate connectivity to the DoD STEM workforce? 

6. What factors affect the reliability and validity of the data? 

This portfolio analysis provides the first level of data that can be used to understand the scope and reach 

of STEM education and outreach programs and activities that are being conducted by the DoD 

Components. The objectives of this analysis are to: 

• Make responding to data requests easier and more efficient. 

• Create a broad, overarching view of DoD STEM efforts. 

• Help Components understand their contributions to implementing the DoD STEM Strategic Plan. 

• Improve consistency in reporting across DoD STEM efforts 

• Provide information that can assist with evidence-based decision making. For example, after 

observing the distribution of programs across states, a potential decision could be to adjust 

programming in certain states.  

The Logic Model for DoD STEM, developed in collaboration with the Institute for Defense Analyses (IDA) 

and the DoD STEM EAC Working Group, which includes representatives from select DoD Components, 
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provides a framework for understanding the relationships among the available resources and activities 

and the intended outputs, outcomes, and impact of the programs and activities (see Figure 1). It helps to 

explain the DoD strategy for employing its broad STEM portfolio to achieve its goals. It is important to note 

that the ultimate impact of DoD’s STEM education, outreach, and workforce development programs are 

long-term in nature, and therefore the measurement of “direct impact” is a more future-oriented task. 

This logic model will likely evolve over time to reflect the dynamic needs of STEM programs and activities 

across the Department. After presenting key findings, the report will discuss next steps for improving the 

data collection and reporting processes. Additional evaluation studies and analyses are required to assess 

the outcomes and impact of DoD STEM programming.   

 

Figure 1. DoD-wide STEM Logic Model 
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2.0 Method 
In recognizing the need to better understand the scope of DoD’s STEM programs, the DoD STEM Executive 

Board Working Group (now the STEM Advisory Council) established the Data and Reporting Subgroup in 

2016. The subgroup consisted of representatives from the Army, Navy, Air Force, Defense Threat 

Reduction Agency (DTRA), Missile Defense Agency (MDA), Defense Civilian Personnel Advisory Service 

(DCPAS), IDA, and L&PO. The subgroup developed a data dictionary (see appendix A) drawn from the type 

of information requested in previous data calls (see Table 1). The methodology for the data collection and 

analysis process included the following: 

1. Conducted a pilot test of the IDA-developed data-collection tool based on the data dictionary

2. Made adjustments (1) based on feedback from pilot participants (Army, Navy, Air Force DTRA, and

MDA) and (2) obtained at a DoD STEM Executive Board Working Group meeting

3. Conducted the FY 2017 data call based on the updated data dictionary, using PDF forms and Excel

spreadsheets (Components could choose their preferred data-entry method)

4. Conducted data analyses

5. Completed a data review with individual Components

6. Updated forms based on review

7. Conducted the FY 2018 data call using updated PDF forms and Excel spreadsheets in collaboration

with IDA

8. Conducted data analyses, including some comparison between FY 2017 and FY 2018 data where

appropriate

The rationale for including particular data elements (Appendix A) in the annual data calls has stemmed 

from repeated requests for information received by DoD STEM from a various agencies and oversight 

committees over the course of a given year (Table 1). Without an overarching data-collection effort, each 

data request has required that DoD STEM initiate an ad hoc data call to the Services/Components. The 

expectation is that with a single, regular data-collection effort, ad hoc data requests throughout the year 

will be greatly reduced, thereby decreasing the overall burden for collecting DoD STEM data. 
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Table 1. Previous and Ongoing STEM Data Requests Provide Foundation for Data Dictionary. 

Requesting 

Agency or 

Source 

Type/Purpose Timing 

OMB President’s Budget: STEM Education Inventory Annual 

(Jan-Aug) 

DoD 

(Strategic Plan 

2016-2020) 

Accountability Annual 

(Nov-Jan) 

DoD 

(STEM EAC) 

• Accountability

• Assessing effectiveness of Strategic Plan

• Evidence of -based updates

Annual 

(Apr-Jul) 

GAO Varies; previous requests have included: 

• Federal grant making to women in STEM

• Improve management of STEM programs

• Interest in outreach to rural and underrepresented/ underserved STEM

students and participants

Varies 

(1-6 annually) 

FC-STEM Varies; previous requests have included: 

• Common measures for graduate & undergraduate education evaluation

• CoSTEM Annual Report to Congress (Feb/Mar request); alignment of

STEM investments to Federal STEM strategy

Varies 

OSD RFIs May include: 

• Event talking points

• Questions for the record

• Staffer Day input

Varies 

OSTP/NSTC Varies; previous requests have included: 

• Volunteer hours for STEM mentors

• Prioritizing AI for Fellowships & Scholarships

Varies 

(1-6 annually) 

NSF Inputs to the NSF Volume 68 Survey of Federal Funds for Research and 

Development (Federal Funds Survey) 

Note: this may increase to further data calls per language of FY2020 NDAA 

Annual (Mar) 

Legislative NDAA reports that require full coordination Varies 
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Requesting 

Agency or 

Source 

Type/Purpose Timing 

• For example, NDAA FY2018 SEC 553

Other previous requests have included: 

• SMART scholars program

• Teacher Training Programs

3.0 Findings 
As part of the continued development of the EAC for DoD STEM, this report includes data from both FY 

2017 and FY 2018 to highlight the iterative nature of the data collection process. While this report makes 

data comparisons across FY 2017 and FY 2018, some observed differences may be due to variations in 

how the data was reported and/or collected and thus do not reflect actual programmatic fluctuations. The 

analysis of the FY 2017 data and subsequent follow-up conversations with the Components revealed some 

important limitations and challenges for the EAC. Some of these limitations were addressed during the FY 

2018 collection process. Others are still under review. DoD STEM has identified four principal areas of 

concern: (1) inconsistent reporting among the Components, (2) unclear or ambiguous responses, (3) 

inconsistencies among responses caused by differing response formats, and (4) failure to respond to all 

questions.  
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Inconsistent reporting among agencies: The primary inconsistency observed among agencies was in the 

definition of the term “program.” In FY 2017, the Army chose to submit data on six programs, all part of the 

Army Education Outreach Program (AEOP), which represents a centralized STEM education effort for which 

information can be reliably reported. However, Army laboratories and facilities did conduct numerous 

other STEM education and outreach activities that fell outside the formal AEOP.  The Navy, in contrast, 

submitted 370 entries that included its key centralized programs as well as the individual programs 

conducted at each laboratory and facility. The Air Force meanwhile aggregated all of its programs—which 

include five different types of STEM programming at more than 25 locations, in addition to partnerships 

with other DoD Components and national organizations—into just two entries, making it difficult to 

answer questions that require parsing of individual data points. The FY 2018 data collection did not 

entirely solve these inconsistency issues, which will require command-level attention. 

Unclear or ambiguous responses: For questions that required a numerical response, respondents frequently 

left the questions blank or wrote “N/A,” making it difficult for DoD STEM to draw conclusions. For example, 

a blank or N/A response could mean that (1) zero participants were counted in the program, (2) the data 

was not collected, or (3) the question was indeed not applicable to the program. To address this issue for 

the FY 2018 data collection, DoD STEM discouraged respondents from leaving any question blank, asking 

them instead to choose from among “did not collect,” “0,” or “N/A” when a positive number did not apply.  

Format inconsistencies: Respondents had the option of completing a PDF form or an Excel spreadsheet, and 

a number of questions were formatted for type-in responses instead of drop-down selections. Many of 

these issues were addressed by updates to the form for FY 2018.   

No responses: There were low reporting rates for several categories, especially the participant demographic 

categories. Components that did not have access to and/or did not collect this level of detail are now 

working toward making more specific and accurate data available. Figure 2 shows the degree to which 

data was missing by Component and question in FY 2017. 
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FY 2017 Missing Data 
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Figure 2.  Heat Chart Depicting FY 2017 Missing Data 

Descriptive Analysis 

The type of analysis that is most appropriate for the data collected in this effort is one using descriptive 

statistics, which allow the data to be summarized and presented in a meaningful way. Moreover, 

descriptive statistics are useful for answering specific questions about the data (as listed below) and 

identifying trends. 
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Questions addressed: 

1. What are the unique contributions of each Component to the overall DoD STEM mission? 

2. What is the scope of STEM education and outreach programs/activities across DoD on an annual 

basis? 

a. How many programs are offered, and is this number consistent across years?  

b. How many students are engaged, and what age groups are included?  

c. What is the geographic reach of the programs and activities?  

d. What program authorities support STEM education and outreach programs and activities? 

3. How well does DoD STEM programming reach specific target populations, including: 

a. Military-connected students? 

b. Underserved/underrepresented students? 

4. What factors demonstrate the level of student engagement, and how do they connect to the DoD 

strategic approach? 

5. How do the programs and activities demonstrate connectivity to the DoD STEM workforce? 

6. What factors affect the reliability and validity of the data? 

 

1. What are the unique contributions of each Component  

to the overall DoD STEM mission? 

Making progress toward accomplishing the DoD STEM mission and, ultimately, the DoD mission requires 

collaboration across the Department. While there may be similarities in the types of programs they offer, 

the Components provide these programs in distinctive ways. One Component may focus on a specific part 

of the continuum, whereas another may engage learners across the all age groups. At the same time, each 

Component’s S&Es interact with learners in ways that connect to their Component’s particular missions, 

objectives, and areas of interest. 

Along with military members from all the Services and across many specialties, DoD S&Es participate as 

mentors, role models, speakers, and in other capacities to provide meaningful and powerful connections 

to DoD STEM careers and opportunities. Component programs and activities that contribute to the overall 

DoD STEM mission are summarized below. 

Army Educational Outreach Program (AEOP) 

Executed through a cooperative agreement, AEOP brings together the best in practice in industry and 

academia to offer a collaborative program portfolio for students to have real-world STEM experiences, 

leveraging the Army’s research facilities and their S&Es as mentors. Individual programs pursue specific 

objectives under the rubric of AEOP’s overarching priorities to build (1) a STEM-literate citizenry, by 

broadening, deepening, and diversifying the pool of STEM talent in support the defense industrial base); 2) 

STEM-savvy educators, by supporting and empowering educators with unique Army research and 

technology resources; and 3) sustainable infrastructure, by developing and implementing a cohesive, 

coordinated, and sustainable STEM education outreach infrastructure. Each program is measured against 

these priorities, with the results shared on the AEOP website (www.usaeop.com/about/our-impacts/). 

AEOP is currently engaged in an effort to link programs along the K–12 continuum so that as students 

complete one program, they are informed about subsequent AEOP programs or other STEM opportunities 

to facilitate their continued STEM development. 

http://www.usaeop.com/about/our-impacts/
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Department of Navy (DON) 

The Navy and Marine Corps education and outreach programs are deliberate investments in the current 

and future DON workforce, which is essential to the Navy and Marine Corps’ ability to meet present and 

future warfighting challenges. 

The focus of DON STEM programs is on: 

1. Inspiring, engaging, and educating the next generation of S&Es, technology professionals, an 

medical professionals. 

2. Employing, retaining, and developing a diverse civilian and military technical workforce. 

3. Collaborating across the Naval STEM communities and with other agencies to maximize benefits 

to the DON. 

An example of DON programming that promotes these goals is the Naval Research Enterprise Internship 

Program (NREIP), which provides opportunities for college students to participate in research at DON 

laboratories during the summer. The goals of NREIP are to encourage participating college students to 

pursue science and engineering careers, to further education via mentoring by laboratory personnel and 

participation in research, and to make students aware of DON research and technology efforts, in order to 

spark interest in employment within the DON. 

Air Force 

The mission of Air Force STEM is to provide opportunities to inspire the next generation of STEM talent.  Its 

vision is to provide premier programs employing students from within the pipeline to enhance the 

Nation’s future STEM workforce. The Air Force focuses its STEM program outreach on local communities 

near Air Force locations, where K–12 students receive opportunities to participate in hands-on experiences 

through such Air Force STEM partner programs as For Inspiration and Recognition of Science and 

Technology (FIRST), STARBASE, CyberPatriot, StellarXplorer, American Rocketry Challenge, and Junior 

Reserve Officer Training Corps (JROTC). 

Another program, LEGACY, has three phases and is designed for students from age 11 to the completion 

of their bachelor’s degrees. LEGACY is intended to introduce STEM at a young age, continue growing 

students’ interest in STEM, and eventually hire these students into STEM-driven Air Force careers. 

STARBASE 

The mission statement in the 2016-2020 DoD STEM Strategic Plan is to “attract, inspire, and develop 

exceptional STEM talent across the education continuum to enrich our current and future DoD workforce 

to meet defense technological challenges.” The DoD-sponsored STARBASE program supports this effort 

through the development of high-quality experiences for students from elementary school through high 

school. Opportunities and activities for DoD STARBASE junior high and high school students include 

instruction and mentoring from STEM professionals outside of the traditional school day, as well as 

participation in STEM-based competitions at the local, state, and national level. 

STARBASE provides STEM learning and occupational awareness experiences to American youth at more 

than 60 military-affiliated installations across the United States in accordance with section 2193b of title 

10, U.S. Code. Each year, STARBASE evaluates the conduct and effectiveness of its program in several ways, 

including structured interviews, questionnaires, program visits, and conversations with program 

participants. The annual program evaluation also includes measuring the basic STEM knowledge gained by 
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program participation and improvement in student attitudes toward STEM subjects in the contexts of 

school, the military, and career opportunities (https://dodstarbase.org/wp-content/uploads/20-29646-

STARBASE-ANNUAL-REPORT-FY2020.pdf). 

Department of Defense Education Activity (DoDEA) 

DoDEA’s mission is to educate and empower military-connected students to succeed in a dynamic world 

through the operation of the DoDEA school system and engagement with public school districts. Beginning 

in pre-K and continuing through grade 12, DoDEA schools provide a robust and innovative STEM education 

program in both formal (in-school) and informal (outside of the classroom) settings, equipping military-

connected students with the knowledge, skills, and dispositions to prepare them for post-secondary STEM 

studies leading to STEM careers. 

 

DoDEA schools currently offer three information technology career cluster pathways and one health 

science cluster pathway,7 while fostering awareness of STEM activities and career opportunities through 

outreach events like K–8 STEM family nights.  DoDEA schools also support an array of extracurricular STEM 

activities.  Participation in the popular robotics clubs, for example, has grown to 518 students in 45 DoDEA 

schools.  

Defense Threat Reduction Agency (DTRA)  

One of the objectives of DTRA’s STEM activities is to increase exposure to DoD STEM opportunities for 

underserved groups by supporting the involvement of DoD laboratories and facilities. For example, DTRA’s 

Joint Science and Technology Institute (JSTI), a two-week residential research experience for high school 

and middle school students and STEM teachers, places participants under the mentorship of DoD and 

other STEM educators for project-based research activities focused on current innovative technology. In 

DTRA’s Historically Black Colleges and Universities and Minority Institutions (HBCU/MI) Faculty Student 

Service Lab internship, research interns from HBCU/MIs conduct hands-on laboratory research, working a 

minimum of 40 hours per week on DTRA-sponsored projects under the guidance of senior Naval Research 

Laboratory staff. 

Missile Defense Agency (MDA) 

The goal of the MDA STEM Outreach Program is to prepare the next generation of scientists and 

engineering professionals. The program focuses on three target groups: K–12 students, college students, 

and educators. The MDA portfolio consists of a wide range of programs, including MDA STEM Education 

Development (STEM ED), a formal professional development program for K–8 educators. STEM ED begins 

with a week-long summer workshop during which educators explore STEM concepts in real-world contexts 

and develop STEM-related instructional activities aligned with state standards and rooted in research-

based pedagogical strategies. Following the workshop, MDA STEM professionals and university partners 

continue to support participants throughout the school year as they complete STEM instructional activities. 

STEM ED participants accrue a minimum of 40 professional development contact hours toward teacher 

recertification. 

 
7 Specific DoDEA STEM curricula can be found on the DoDEA Curricular Programs page at: 

https://www.dodea.edu/Curriculum/index.cfm. 
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Office of the Under Secretary of Defense (Research & Engineering) (OUSD(R&E)) 

The DoD STEM Education and Outreach mission is to create a STEM talent pool with a mindset for 

innovation, diversity of thought, and technical agility to sustain the Department’s competitive edge.  The 

vision is to attract, inspire, and develop exceptional STEM talent across the education continuum to enrich 

the current and future DoD workforce to meet defense technological challenges.  To achieve these goals, 

OUSD(R&E) operates a robust set of programs under the National Defense Education Program (NDEP).  

Two examples are highlighted below. 

The Science, Mathematics, and Research for Transformation (SMART) Scholarship-for-Service Program is a 

combined education and workforce development opportunity for bachelor’s, master’s, and PhD students 

to gain technical skills in critical STEM fields and support the national security mission of DoD. The primary 

function of SMART is to serve as a workforce development program for DoD, sustaining and increasing, 

where appropriate, the flow of new, highly skilled technical labor into DoD and enhancing the technical 

skills of the current workforce. 

The Military Child Pilot Program enhances the preparation of dependents of members of the Armed 

Forces for careers in STEM and provides assistance to STEM teachers at elementary and secondary schools 

at which a significant number of military dependents are enrolled. This program was established under 

section 233 of the National Defense Authorization Act (NDAA) for FY 2015 and the Consolidated and 

Further Continuing Appropriations Act, 2015. 

Table 2 provides a summary of how each Component contributes to the DoD STEM strategy. 

 

 

 

Table 2. Components Contribution to Implementing DoD STEM Strategy. 
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2. What is the scope of STEM education and outreach programs/activities across DoD? 

During FY 2017 and FY 2018, DoD offered a broad range of STEM programs and activities (see appendix B 

for a listing of programs). Table 3 shows the number of programs and activities by Component. The 

number of programs/activities may vary year-to-year because of budget shifts, changes in strategy, 

implemention of new programs and discontinuation of others, or changes in other available resources. 

Increases and decreases in program numbers across the years are coded in blue and orange, respectively. 

The largest changes were registered by DoDEA, which reported a decrease in programs resulting from a 

decrease in budget, and for the DON, which has a centrally coordinated and regionally executed portfolio. 

FY 2017 DON data includes department-wide, centrally managed programs as well as regionally executed 

activities. FY 2018 DON data only reports department-wide, centrally-managed programs. It does not 

include the 200-plus regionally executed activities that enfold an additional 290,000 student participants. 

The overall total number of participants reached remained fairly constant across the two years but the 

distribution varied among the Components. 
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Table 3. Number of STEM Programs/Activities and Participants Reported across the DoD by Fiscal Year. 

Components with an increase in programs across fiscal years noted in blue; those with a decrease noted 

in orange. 

Number of Programs/Activities and Participants  Reported 

 FY 2017 FY 2018 

Component Programs Participants Programs Participants 

Army 7 19,741 10 27,331 

DON 370 325,839 9 1,816 

Air Force 2 407,707 3 803,120 

Tri-Service: Army/Navy/ 

Air Force—JSHS  
1 5,577 1 3,069 

DoDEA 65 336,411 39 225,590  

DTRA 3 224 3 139 

MDA 12 4,181 15 12,660 

OASD(M&RA) STARBASE 66 *83,098 66 *93,133 

OUSD(R&E) STEM 5 44,204 5 88,594 

     Total 531 1,226,982 151 1,255,452 

*These participant totals are for STARBASE’s Basic and Supplemental programs 

In addition to reaching students directly, DoD STEM provides programming to teachers as a strategy to 

broaden its impact. The expectation is that for each teacher with whom DoD engages with programming, 

many students will ultimately benefit through the teacher’s subsequent efforts. 

As shown in Table 4, there was substantial variability in the number of teachers and schools reported as 

participants or recipients of DoD STEM programmatic efforts. As previously noted, this is likely due, at least 

in part, to differences in reporting across years. 

Table 4. Number of Teachers and Prekindergarten – 12th Grade Schools Reported across the DoD by Fiscal Year. 

Number of Teachers and PK-12 Schools Reported 

 FY 2017 FY 2018 

Component Teachers PK–12 Schools Teachers PK–12 Schools 

Army 1,380 1,655 457 2,662 

DON 16,401 2,805 160 164 

Air Force 22 160 22 7,917 

Tri-Service (Army/Navy/Air 

Force): JSHS  

998 
626 

804 1,005 

DoDEA 3,076 318 0 376 
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DTRA 30 -- 37 15 

MDA 23 18 21 16 

OASD(M&RA) STARBASE 2,584 1,381 3,363 1,287 

OUSD(R&E) STEM 738 900 758 825 

     Total 25,252 7,863 5,62210 14,267 

 

Geographic Reach 

For both FY 2017 and FY 2018, across DoD, STEM programming occurred in all 50 states plus the District of 

Columbia. Several programs extended into the DoDEA regions: the Americas, Pacific, and Europe. In FY 

2018, the number of programs/activities that were available varied widely per state, ranging from 27 in 

Alabama to six each in Arkansas, Montana, South Dakota, Vermont, and Wyoming (see Figure 3 and Table 

5). Other states offering more than 20 programs each included California, Virginia, Colorado, Florida, and 

Texas. The number of participants varied greatly across programs, so the number of programs in a state 

may not be a clear indicator of how many students in that state are benefiting from DoD STEM programs. 

 

Distribution of DoD STEM Programs and Activities by State for FY 2018 

 

Figure 3. Number of DoD STEM Programs and Activities Reported by State (FY 2018). 
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Table 5. Number of STEM Programs and Activities in Each State (FY 2018). 

AL 27 IL 17 MT 6 RI 9 

AK 6 IN 12 NE 7 SC 17 

AZ 15 IA 7 NV 9 SD 6 

AR 7 KS 12 NH 10 TN 12 

CA 25 KY 7 NJ 16 TX 21 

CO 21 LA 16 NM 15 UT 13 

CT 9 ME 9 NY 13 VT 6 

DE 8 MD 18 NC 17 VA 22 

DC 14 MA 13 ND 9 WA 15 

FL 21 MI 12 OH 12 WV 8 

GA 19 MN 8 OK 15 WI 8 

HI 14 MS 16 OR 7 WY 6 

ID 9 MO 16 PA 16   

 

Age Group Analysis 

Developing and supporting pathways for students and educators to engage in meaningful STEM 

experiences are necessary for achieving the DoD STEM mission to create a talent pool with minds for 

innovation, diversity of thought, and the technical agility to sustain the Department’s competitive edge. 

Stakeholders often inquire if any particular age group is more critical than others for investing STEM 

resources. According to reports generated by the National Research Council, the National Science and 

Technology Council (NSTC) Committee on STEM Education, and the U.S. Department of Education ensuring 

that both students and educators are engaged in a variety of STEM experiences, both in school, out of 

school, and across the pre-kindergarten through 12th grades (pre-K–12) pipeline is an important part of 

building the STEM talent pool8.  Research and practice suggest that it is important to have programs and 

activities at all age group levels: 

• A pathways model suggests that students may enter and exit the STEM arena at any number of 

points along the K–12 and undergraduate continuum and that it is important to offer opportunities 

at various points to help students succeed in gaining critical STEM skills and ultimately securing 

STEM-related careers9.  

• Research shows that engaging students in meaningful STEM activities as early as elementary 

school is important and can start to build a foundation for later success. According to the 2020 

 
8 Committee on STEM Education of the National Science & Technology Council [CoSTEM]. Charting a Course for Success: America’s 

Strategy for STEM Education, 2018. https://www.whitehouse.gov/wp-content/uploads/2018/12/STEM-Education-Strategic-Plan-

2018.pdf; National Research Council. Assuring the US Department of Defense, a strong science, technology, engineering, and 

mathematics (STEM) workforce. National Academies Press, 2012. https://doi.org/10.17226/13467; Tanenbaum, Courtney. "STEM 

2026: A vision for innovation in STEM education." US Department of Education, Washington, DC 2016. 
9 Cannady, Matthew A., Eric Greenwald, and Kimberly N. Harris. "Problematizing the STEM pipeline metaphor: is the STEM pipeline 

metaphor serving our students and the STEM workforce?" Science Education 98, no. 3 (2014): 443-460. 
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Defense STEM Education Consortium (DSEC) Annual Performance Report, “early elementary 

students developed stronger academic identities when participating in science instruction that 

included scientific discourse.”10 

• The level of pre-kindergarten and kindergarten students’ knowledge of and interest in math and 

science predicts later success in STEM11 Researchers have also found that the mathematical 

understanding children develop before entering elementary school is predictive of later academic 

achievement and that children who begin school with poor math skills typically do not catch up. 

Those least prepared are disproportionately underrepresented minorities and from low-income 

families12  

• According to Wyss, Heulskamp and Siebert, “students are making choices in middle school that will 

impact their desire and ability to pursue STEM careers. Providing middle school students with 

accurate information about STEM (Science, Technology, Engineering, Mathematics) careers enables 

them to make more knowledgeable choices about courses of study and career paths”13.  

• In its annual report, DSEC reports  that “strong access to and preparation in high school STEM is 

strongly correlated with retention, persistence, and success among college students who are 

pursuing a STEM degree, especially for students of color.”14 

Table 6 shows student participation in FY 2018 DoD STEM programs by age group where the programs 

were able to report disaggregated data by age group. For the 27 percent of programs that were able to 

report this data, 53 percent of the students were in the K–5 age group, 31 percent were in high school, 14 

percent were in middle school, and about 1 percent were undergraduate or graduate students. For the 

current analysis, if a program covered more than one age group in the K–12 categories but the Component 

did not indicate a breakdown, that data is included in a separate column.  

In addition, because a breakdown was not provided for the DON NREIP, which supports both 

undergraduate and graduate students, it was not included in this analysis. Likewise, DON’s regionally 

executed activities that reached 290,000 students are not included in this table. These reporting 

inconsistencies are being corrected in FY 2019.  

FY 2017 data was not included for comparison because respondents did not have the option to report 

participants by age group when a program had participation from a range of age groups. Of the 486 

programs and activities reported in FY 2017, only 102 (22 percent) were limited to one age group. 

Table 6. Reported Participation in DoD STEM Programs and Activities by Age Group in FY 2018. 

Component K-5 
Middle 

school 

High 

school 
K-12* 

Under-

graduate 
Graduate 

Army  1,805 -- 814 24,426 301 -- 

 
10 Defense STEM Education Consortium (DSEC) Annual Performance Report, 2020. 
11 Clements, Douglas H., and Julie Sarama. "Math, science, and technology in the early grades." The Future of Children (2016): 75-94. 
12 Schoenfeld, A. H., and D. Stipek. "Math matters: Children’s mathematical journeys start early." In Report of the Pathways for 

Supporting Early Mathematics Learning Conference. Berkeley, CA. 2011. 
13 Wyss, Vanessa L., Diane Heulskamp, and Cathy J. Siebert. "Increasing middle school student interest in STEM careers with videos of 

scientists." International Journal of Environmental and Science Education 7, no. 4 (2012): 501-522. 
14 DSEC Annual Performance Report, 2020. 
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DON 286 161 729  24 -- 

Air Force -- 216 195 802,676 33 -- 

Army, Navy, Air Force (JSHS) -- -- 3,069  -- -- 

DoDEA 91,925 36,437 49,827  -- -- 

DTRA -- 40 60  2 -- 

MDA 42 -- 2,470 10,079 6 -- 

OASD (M&RA) 73,180 3,388 113  -- -- 

OUSD (R&E) 11,632 7,647 49,330  3,100 505 

   Total 178,870 47,889 106,607 837,181 3,466 505 

*Program covers more than one age group category  

Across the Federal government implementing a coordinated strategic approach to STEM education is part 

of the requirements of Section 101 of the American COMPETES Reauthorization Act of 2010. Within the 

Department of Defense, STEM education, outreach and workforce development programs and activities 

are also guided by statutes.  Currently, most DoD STEM programs and activities operate under U.S. Code 

Title 10, Sections 2192 and 2193. One program uses Title 10, Section 2374a as the guidance for their 

program (see Table 7).  

Table 7. Program Authorities Used by Each Component for DoD STEM Programs and Activities. 

Component Program Authority 

Army • 10 U.S.C. § 2192 – Improvement of education in technical fields 

DON 

• 10 U.S.C. § 2192  

• 10 U.S.C. § 2193 – Improvement of education in technical fields 

• 10 U.S.C. § 2193b – Improvement of education in technical fields: program for 

support of elementary and secondary education in science, mathematics, and 

technology 

Air Force • 10 U.S.C. § 2193b  

DoDEA • 10 U.S.C. § 2192  

DTRA 

• 10 U.S.C. § 2193a – Improvement of education in technical fields: general 

authority for support of elementary and secondary education in science and 

mathematics 

• 10 U.S.C. § 2362 – Research and programs at HBCU and minority-serving 

institutions 

MDA • 10 U.S.C. § 2193a  

OASD (M&RA) - STARBASE • 10 U.S.C. § 2193b  

OUSD (R&E) 

• 10 U.S.C. § 2192  

• 10 U.S.C. § 2192a – SMART Program 

• 10 U.S.C. § 2192b – Program on enhancement of preparation of dependents of 

members of armed forces for careers in STEM  
• 10 U.S.C. § 2193 

• 10 U.S.C. § 2193a  
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• 10 U.S.C. § 2193b  

• 10 U.S.C. § 2196 – Manufacturing engineering education program  

 

3. How well does DoD STEM programming reach 

specific target populations? 

DoD is committed to diversity and inclusion. This commitment is 

in line with the current DoD STEM vision and mission; it is also 

specifically expressed in the goals and objectives of the DoD 

STEM Strategic Plan (Box 1). The new DoD STEM Strategic Plan 

will also include strong goals and objectives promoting diversity 

and inclusion. As stated earlier, it is important for STEM 

education and outreach programs and activities to address 

issues of diversity and their potential impact on the DoD STEM 

workforce because:  

• Underrepresented minorities make up 17 percent of 

the DoD STEM workforce.  

• The U.S. population is projected to be more than 40 

percent minority in upcoming years. 

• Strategically executed STEM programming can improve 

access and equity for women and underrepresented 

and underserved students.  This can improve DoD’s 

ability to develop a STEM-literate citizenry with the 

potential for bolstering the future DoD STEM workforce, which will in turn better serve an 

increasingly diverse population of Warfighters and their children, while improving end-products 

of research. 

In working to better capture the participation rates of populations from underrepresented and 

underserved groups, DoD is aligning its efforts with the Federal STEM Strategic Plan as well as with 

recommendations from a Government Accountability Office report: Science, Technology, Engineering, and 

Mathematics Education: Actions Needed to Better Assess the Federal Investment15. 

Several programs specifically targeted their outreach to certain groups. In FY 2018, roughly 80 percent of 

the programs and activities indicated that they targeted at least some of their outreach efforts to military-

connected children (this question was not asked in FY 2017). In both FY 2017 and FY 2018, several 

programs focused some of their outreach efforts on students from groups traditionally underrepresented 

and/or underserved in STEM. In FY 2017 such outreach accounted for about five percent of 

 
15 Emrey-Arras, Melissa. "Science, Technology, Engineering, and Mathematics Education: Actions Needed to Better Assess the Federal 

Investment. Report to Congressional Requesters. GAO-18-290." US Government Accountability Office (2016). 

https://www.gao.gov/products/GAO-18-290 

DoD STEM Strategic Plan (2013-2018) 

 Goal 4.0: Promote increased 

participation of underserved groups in 

STEM activities and education programs. 

Obj. 4.1: Improve engagement of 

underserved populations in STEM 

events through innovative approaches 

to existing and new programs.  

Obj. 4.2: Increase the exposure of DoD 

STEM opportunities to underserved 

groups by supporting increased 

involvement of DoD laboratories and 

facilities.  

Obj. 4.3: Expand the exposure of DoD 

sponsored STEM education and 

outreach by engaging in opportunities 

that reach all populations, tailoring 

specific messages to reach 

https://www.gao.gov/products/GAO-18-290
https://www.gao.gov/products/GAO-18-290
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recommendations from a Government Accountability Office report: Science, Technology, Engineering, and 

Mathematics Education: Actions Needed to Better Assess the Federal Investment15. 

Several programs specifically targeted their outreach to certain groups. In FY 2018, roughly 80 percent of 

the programs and activities indicated that they targeted at least some of their outreach efforts to military-

connected children (this question was not asked in FY 2017). In both FY 2017 and FY 2018, several 

programs focused some of their outreach efforts on students from groups traditionally underrepresented 

and/or underserved in STEM. In FY 2017 such outreach accounted for about five percent of 

programs/activities (many programs did not answer this question or indicated that they did not have this 

information). In FY 2018 it accounted for about 65 percent. 

The number of military-connected student participants increased from FY 2017 to FY 2018, as shown in 

Figure 4. For this report, “military-connected students” refers to the dependents of Active Duty personnel. 

For FY 2019, an updated definition of military-connected students will be used. 

Participation of Military-Connected Students

109,369 

164,671 

 -

 50,000

 100,000

 150,000

 200,000

FY 2017

FY 2018

FY 2017 FY 2018
• 

Figure 4. The Reported Number of Military-Connected Students Participating in DoD STEM 

Programs/Activities. 

For programs that were able to report the number of participants by gender, there were roughly equal 

numbers of females and males reported for both FY 2017 and FY 2018. In FY2018 more programs were 

able to report participation by gender. 

15 Emrey-Arras, Melissa. "Science, Technology, Engineering, and Mathematics Education: Actions Needed to Better Assess the Federal 

Investment. Report to Congressional Requesters. GAO-18-290." US Government Accountability Office (2016). 

https://www.gao.gov/products/GAO-18-290 

https://www.gao.gov/products/GAO-18-290
https://www.gao.gov/products/GAO-18-290


DoD STEM Education and Outreach Portfolio Overview: 

Descriptive Analysis for FY 2017 – FY 2018 
3.0 Findings  •  31 

Participation by Gender

12,391 10,387 

200,887 
212,481 

 -

 50,000

 100,000

 150,000

 200,000

 250,000

Females Males

N
u

m
b

er
 o

f 
St

u
d

en
ts

FY 2017

FY 2018

Figure 5. Participation of Females and Males in DoD STEM Education and Outreach Programs and 

Activities in FY 2017 and FY 2018. 

Figure 6 shows the number of students from groups that are traditionally underrepresented and/or 

underserved in STEM. Currently, this group includes : 

• 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 (ADA)

• Students with English as a second language (English Language Learners, ELLs)

• First‐generation college students (1stGEN)

• Students in rural or other Federal targeted outreach schools

• Females in certain STEM fields where they remain underrepresented (Gender) (e.g., physical science,

computer science, mathematics, or engineering)

16

16. Based on the definition used by the Army Educational Outreach Program (AEOP).
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Figure 6. Reported Participation of Students who are Traditionally Underrepresented or Underserved in 

STEM. 

Overall, although not all programs were able to collect reliable demographic data, there was improved 

reporting on the number of participants from certain key target populations. 

4. What factors demonstrate the level of student engagement and how do they connect to 

the DoD strategic approach? 

This section addresses the data as it relates to two of the goals from the current (FY 2016–2020) DoD STEM 

Strategic Plan:  

• Goal 2.0 – INSPIRE youth and community engagement in STEM education and outreach in the K–12 

domain by supporting and enhancing student and educator participation in DoD-sponsored STEM 

events. 

• Goal 3.0 – CULTIVATE the future STEM talent pool through supporting and enhancing 

undergraduate and graduate students served by DoD-sponsored STEM programs. 

While educational programs use different types of conceptualizations, such as Bloom’s Taxonomy, as 

frameworks for categorizing educational goals and objectives17, at this portfolio level of analysis, three 

factors contribute to understanding the level of student engagement: (1) program type, (2) program 

objectives, and (3) program duration. 

 

17 Anderson, Lorin W., and Benjamin Samuel Bloom. A taxonomy for learning, teaching, and assessing: A revision of Bloom's 

taxonomy of educational objectives. Longman,, 2001. 
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Program Type 

The Components were able to select up to seven different categories (see Table 8) to describe their 

programs. Because many programs and activities fell into more than one type, the percentages in Table 8 

add up to more than 100 percent in both years. 

 

Table 8. Reported Program Types within DoD STEM Education and Outreach. 

Program Type FY 2017 FY 2018 

Outreach: activities that support formal or classroom-based education, as well as 

informal education that occurs outside the classroom; especially providing services to 

people who might not otherwise have access to those services. 

60% 77% 

Awareness: activities that promote interest in and cognizance of STEM opportunities 

or programs that specifically promote/increase familiarity with DoD. This includes 

expanding awareness through marketing efforts. 

34% 67% 

Hands-on activity: any instructional approach involving activity and direct experience 

with natural phenomena or any educational experience that actively involves students 

in manipulating objects to gain knowledge or understanding; doing science as 

opposed to simply hearing or reading about it. 

40% 72% 

Scholarships / Fellowships: help students pursue higher education through a type of 

financial aid; may involve service in return. 
6% 1% 

Internship /Apprenticeship: students generally work with mentors in a research 

environment where they gain experience and skills on a temporary basis (e.g., 

summer, holidays, part time). 

13% 10% 

Competition / Reward / Recognition: students may compete in activities for 

recognition or rewards (e.g., scholarship, check). 
34% 21% 

Teacher Training: educators, usually K-12, are the target group for workshops, 

training, or other activities to boost their knowledge and ability in STEM to bring it to 

their students. 

35% 56% 

 

STEM programs and activities can also be characterized by the setting in which the activities take place. 

Formal programs are classroom-based, with the instruction generally provided by trained teachers, 

although, in some cases, DoD S&Es do interact in a classroom setting. Informal education occurs outside 

the classroom, in after-school programs, in community-based venues like museums and libraries, or at 

home. Informal programs may include classroom-based programs that are expanded to an informal 

setting outside of the classroom. 
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In FY 2018, all of the DoDEA programming took place within the classroom (see Table 9), while most of the 

other programs and activities fell into the informal category. Both types of programs add value to the 

overall DoD STEM portfolio. For example, there are studies that have documented the benefits of having 

S&Es engaged in formal classroom settings, finding that hands-on classroom activities generate interest in 

science and promote new awareness of science and scientists among K–12 students. These activities also 

benefit teachers, who are exposed to new science content.18 Research also demonstrates the importance 

of STEM programming in informal settings. In one study, many students reported that extracurricular 

encounters helped to spark their interest in STEM, while hands-on lab work helped to sustain their interest 

in STEM.19 Other studies have found that activities like STEM summer camps lead to an increased interest 

in STEM majors and career fields.20 

Table 9. Number of Formal and Informal STEM Programs and Activities in FY 2018. 

Component or Agency Formal 
Formal and 

Informal 
Informal Total 

Army 3 2 5 10 

DON 2  6 8 

Air Force   2 2 

Army, Navy, Air Force    1 1 

DoDEA 39   39 

DTRA 3   3 

MDA 1  14 15 

OASD (M&RA) - STARBASE 1   1 

OUSD (R&E) 4  6 10 

   Total 52 2 34 88 

 

 
18 Laursen, Sandra, Carrie Liston, Heather Thiry, and Julie Graf. "What good is a scientist in the classroom? Participant outcomes and 

program design features for a short-duration science outreach intervention in K–12 classrooms." CBE—Life Sciences Education 6, no. 1 

(2007): 49-64. 
19 VanMeter-Adams, Amy, Cara L. Frankenfeld, Jessica Bases, Virginia Espina, and Lance A. Liotta. "Students who demonstrate strong 

talent and interest in STEM are initially attracted to STEM through extracurricular experiences." CBE—Life Sciences Education 13, no. 

4 (2014): 687-697. 
20 Bicer, Ali, and Yujin Lee. "Effect of STEM PBL embedded informal learning on student interest in STEM majors and careers." Journal 

of Mathematics Education 12, no. 1 (2019): 57-73; Roberts, Thomas, Christa Jackson, Margaret J. Mohr-Schroeder, Sarah B. Bush, 

Cathrine Maiorca, Maureen Cavalcanti, D. Craig Schroeder, Ashley Delaney, Lydia Putnam, and Chaise Cremeans. "Students’ 

perceptions of STEM learning after participating in a summer informal learning experience." International journal of STEM education 

5, no. 1 (2018): 1-14. https://doi.org/10.1186/s40594-018-0133-4; Saw, Guan Kung, Brendan Swagerty, Shon Brewington, Chi-Ning 

Chang, and Ryan Culbertson. "Out-of-School Time STEM Program: Students' Attitudes toward and Career Interests in Mathematics 

and Science." International Journal of Evaluation and Research in Education 8, no. 2 (2019): 356-362. 

https://doi.org/10.11591/ijere.v8i2.18702 
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Program Objectives 

There was considerable variability in the objectives guiding DoD STEM education and outreach programs 

and activities, ranging from general guidelines to very specific, quantifiable objectives. Table 10 is a 

sampling of objectives from FY 2018. While the Components describe the objectives of individual programs 

in their own terms, all of the programs align to at least one of the DoD STEM strategic goals. 

 

Table 10. Sample Program Objectives by Component. 

Component Objectives 

Army 

AEOP 

 

AEOP has overarching priorities with individual program specific objectives. 

The priorities, along with the supportive objectives, strive to work together to contribute to a 

STEM Literate Citizenry (Broaden, deepen, and diversify the pool of STEM talent in support of 

our defense industry base); STEM Savvy Educators (Support and empower educators with 

unique Army research and technology resources); and Sustainable Infrastructure (Develop and 

implement a cohesive, coordinated, and sustainable STEM education outreach infrastructure).  

Each program is measured against these priorities. 

Navy 

Naval Research 

Enterprise 

Internship 

Program (NREIP) 

 

Encourage participating college students to pursue science and engineering careers, to further 

education via mentoring by laboratory personnel and their participation in research, and to 

make them aware of DON research and technology efforts, which can lead to employment 

within the DON. 

Air Force 

Legacy: focuses on 

keeping students 

in the pipeline 

Recruit and retain young, diverse talent to STEM careers in the AF.  

DoDEA 

• To improve the academic outcome in mathematics for military dependent students. 

• To increase the number of military students in grades 3-6 scoring proficient/above on 

math state assessment by 6 percentage points by 2023. 

• To improve the college and career ready STEM outcomes for our military dependent 

middle school students (grades 6-8). Improve the college and career ready STEM 

outcomes for our military dependent high school students (grades 9-12). 

DTRA 

BioBuilder 

Workshop 

To improve the quality of STEM teaching by providing professional development in the 

emerging science of synthetic biology focused on knowledge, skills, and abilities associated 

with teaching synthetic biology and how to integrate this into existing curricula standards. 

MDA 

Best Robotics 
To supply kits and training to hubs and teachers that would not be able to afford it otherwise. 
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Component Objectives 

STARBASE 

To expose our nation's youth to the technological environments and positive civilian and 

military role models found on Active, Guard, and Reserve military bases and installations, 

nurture a winning network of collaborators, and build mutual loyalty within our communities, 

by providing 25 hours of exemplary hands-on instruction and activities that meet or exceed 

the National Standards. 

OUSD(R&E)  

L&PO 

 

For Inspiration and Recognition of Science and Technology:   

• Engage K-12 kids in exciting, mentor-based, research and robotics programs that help 

them become science and technology leaders, as well as well-rounded contributors to 

society. Students work with and receive mentorship from DoD scientists, engineers, and 

educators throughout the FIRST season.  

Science, Mathematics, and Research for Transformation (SMART) Scholarship-for-Service Program: 

• SMART’s primary function is to act as a workforce development program for placing 

graduates in DoD facilities in order to improve the flow of new highly skilled technical 

labor into the DoD and to enhance the technical skills of the workforce already in place. 

 

Program Duration 

The duration of a program is a product of its goals, objectives, and type. Most DoD STEM programs and 

activities are structured as multi-day or multi-week events (see Figure 7). The value of these longer 

programs is that:  

 

• learners have opportunities to engage with STEM practitioners 

• activities/practices are geared towards learners’ age group  

• the learner engages in real-world challenges and works on solutions  

• the activity can provide significant content from a STEM discipline  

The value of the single day events is that: 

• many are also designed to provide high-quality hands-on activities  

• they promote awareness of STEM education opportunities and of DoD STEM careers 

• they are often able to reach a larger number of students more economically 
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Figure 7. Level of Engagement for STEM Programs/Activities Based on Program Duration 

Note: Data is reported by year (FY 2017, green; FY 2018, blue); n=464 (FY 2017), n=89 (FY 2018). 

STEM education and outreach programs can be presented in a platform that is either a face-to-face, 

virtual/online, or a blend of the two. In FY 2017, the majority of programs/activities were presented face-

to-face (see Figure 8). In FY 2018, there was a more even split between face-to-face programs/activities and 

blended ones. DoDEA experienced the biggest change in how a Component characterized the platform 

used to deliver their programs. In FY 2017, 92% of their programs used a face-to-face platform, and in FY 

2018, DoDEA 97% of the programs utilized a blended platform.  
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Program Platform
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Figure 8. Type of Platform Used to Deliver STEM Education Programs and Activities 

5. How do the programs and activities demonstrate connectivity to the DoD STEM

workforce?

Four questions addressed the issue of connectivity to DoD STEM: 

1. How does the program provide information about DoD STEM jobs, careers, or the accomplishments

of DoD S&Es?

• In FY 2017, the question was open-ended, and there were a wide variety of responses that

included: classroom visits, internships, interactions with DoD scientists (including mentoring),

lab/facility tours, and highlighting the accomplishments of DoD S&Es

• In FY 2018 the format of this question changed to a drop-down menu, and responses included:

classroom visits, internships, interactions with DoD scientists, lab/facility tours, webinars, and

newsletters

2. What is the location of the program? DoD laboratory or facility was one option:

• DoD laboratory or facility was one option. In FY 2017 about 24 percent of programs were

conducted, at least in part, at a DoD laboratory or facility; this percentage dropped slightly to 20

percent in FY 2018

3. The number of S&Es who participate in the program

• 13,009 in FY 2017and 11,708 in FY 2018

4. The number of S&E volunteer hours

• 152,729 in FY 2017 and 363,290 in FY 2018
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6. What factors affect the reliability and validity of the data? 

Reliability and validity are concepts that help to determine the quality of research or, in this case, of the 

data collected. Reliability concerns the consistency of a measure, and validity concerns the accuracy of a 

measure. Below are select lessons learned regarding the reliability and validity of the data 

collected/reported. In subsequent data collections, DoD STEM will make changes that address these 

concerns. 

Reliability concerns: 

• It is not clear if DoD STEM is consistently measuring inputs if the responses fluctuate 

greatly from year to year. 

• Some questions were written in a way that could allow different interpretations by 

respondents. 

Validity concerns: 

• There may be overlap in the data reported when Components collaborate on a program or 

activity. 

• In some cases, the best data available is an estimate; DoD STEM would like to move toward 

more accuracy in the data-collection process. 
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Table 11. Method to calculate participation for FY 2018. 

 Component/ 

Agency 

Actual 

headcount 

Registration 

records 
Estimated 

Estimated; 

Actual 

headcount; 

Other 

Inferring from 

classroom 

counts/ 

demographics 

Not 

Counted 

Army  8    2 

DON 6 1  1   

Air Force 1   1   

Army, Navy, Air 

Force  
 1     

DoDEA 1 28   4  

DTRA  3     

MDA 6  5    

OASD (M&RA) 1      

OUSD (R&E)  5 5    

   Total 15 46 10 2 4 2 

 

The Components have indicated that the ability to collect demographic data varies by program.  In FY 2017 

the data call asked programs to describe how the number of participants was determined (e.g., 

registration records, inferring from classroom counts/demographics, estimates, actual counts). Since the 

question was open-ended and allowed respondents to write in responses, DoD STEM received 57 different 

answers, ranging from more precise headcounts to ones that were less stringent estimates. In FY 2018 

(Table 11), the format of the question changed, asking respondents to select from a predetermined menu 

of answers, but still allowing any other responses. Roughly 70 percent of programs/activities indicated that 

they used registration records or actual headcounts to determine participation rates. One goal for DoD 

STEM is to improve this number every year. 

 

Current Engagement in Evaluation and Assessment Activities 

Both the DoD strategy and the Federal STEM Strategic Plan stress the importance of using program 

evaluation, improved reporting of participation rates of learners from underrepresented and underserved 

groups, and other evidence-based approaches to better understand the impact of the Department’s STEM 

programs and activities. In addition, DoD is committed to continually working toward improving the overall 

delivery of its STEM education, outreach, and workforce development programs and activities. Currently, 

several of the Components engage in some evaluation and assessment activities that include attitude 

surveys, focus groups, participation records, knowledge assessments, and third-party evaluations (see 



 

DoD STEM Education and Outreach Portfolio Overview:  

Descriptive Analysis for FY 2017 – FY 2018 
3.0 Findings  •  41 

 

Table 12). The Components also use different metrics to measure their progress towards meeting program 

goals and objectives. 

 

 

 

 

 

Table 12.  Current Evaluation Methods and Metrics Employed by the Components in FY 2018. 

Component Evaluation Method Description of Metrics 

Army - AEOP 

• Attitude Surveys 

• Focus Groups  

• Third party evaluation 

• Participation Records 

• Knowledge 

Assessments 

Nine Research Questions:  

1. To what extent do alumni report positive, sustained interest and 

engagement in STEM? 

2. To what extent do alumni report positive attitudes toward STEM, 

and particularly Army/DoD STEM? 

3. To what extent do alumni report pursuit of and achievement in 

STEM courses in secondary school, post-secondary STEM degrees, 

STEM careers, and Army/DoD STEM careers? 

4. To what extent do alumni report awareness of and interest in STEM 

research and careers overall and for the Army/DoD specifically? 

5. To what extent do alumni report an increase in STEM career 

participation and success overall, as well as within the Army/DoD 

specifically? 

6. What is the impact of scientist and engineer (S&E) mentors on AEOP 

alumni? 

7. Are there measurable changes in teacher approaches to teaching 

research concepts within STEM practices, and careers after 

participation in AEOP (RESET)? 

8. To what extent do alumni report increased awareness of and/or 

interest in AEOP opportunities? 

9. To what extent do alumni report participation in an AEOP program 

multiple times, in other AEOP elements, or in other DoD workforce 

development programs? 

Navy 

• Attitude Surveys 

• Third party evaluation 

• Participation Records 

• Knowledge 

Assessments 

• Data collected via observation, surveys, and data usage 

• Participant exit surveys, follow-up survey, follow-up interviews by 

Abt Associates, Inc. 

Air Force -- -- 

DoDEA 

• Knowledge 

Assessments 

• Third party evaluation 

Includes math scores, science scores, state assessments (such as the 

Performance Evaluation for Alaska's Schools (PEAKS) and the Alaska 

Science Assessment), math  Partnership for Assessment of Readiness 
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Component Evaluation Method Description of Metrics 

for College and Careers (PARCC) scores are used to evaluate improved 

academic success, course grades, ACT college entrance exam results 

DTRA 

• Knowledge 

Assessments  

• Attitude Surveys  

• Participation Records   

• Focus groups  

• Third party evaluation 

• Based on successful completion of internship and follow-up 

activities  

• Pre and post assessments 

MDA 

• Knowledge 

Assessments  

• Attitude Surveys  

• Exit Surveys 

• Participation Records 

Data collected via initial application submissions, observations, and exit 

surveys 

OASD 

(M&RA) - 

STARBASE 

• Attitude Surveys 

• Participation Records 

Structured interviews, questionnaires, program visits, and 

conversations with program participants. The program also measures 

basic STEM knowledge gained from program participation and 

improvements in student attitudes toward STEM subjects in the 

contexts of school, the military, and career opportunities.  

OUSD(R&E) • Third party evaluation 
• Annual Report 

• Number of qualifying AP scores 
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Conclusions and Next Steps 
As evidenced by the America COMPETES Acts (2007 & 2010) and the Federal STEM Strategy, Congress and 

many Federal agencies have recognized the importance of STEM education, outreach and workforce 

development programs and activities in promoting and maintaining the Nation’s technological 

competitiveness.   

Education and outreach programs and activities play a critical role in helping DoD develop and secure a 

diverse, high quality, and agile STEM workforce. As shown in Figure 9, the DoD STEM workforce is aging, 

hence, ensuring that the Department is working to develop STEM talent is critical.  

Comparison of the DoD and the Federal STEM Workforce 

Figure 9. Comparison of the DoD STEM Workforce with the Federal STEM Workforce by Age21 

Successfully collecting DoD-wide STEM data for FY 2017 and FY 2018 was an important step in getting an 

overall picture of the scope of STEM education, outreach and workforce development programs and 

21. From the Federal Coordination in STEM Education (FC-STEM) Interagency Working Group on Inclusion in STEM based on the Office

of Personnel Management  FedScope Data, June 2019.
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activities.  This program data is a key element of the EAC’s portfolio level of effort.  Having an accurate 

depiction of the Department’s STEM efforts can help in strategic decision making and in determining how 

well the STEM programs and activities are reaching their targeted audiences.   In addition, the data 

captured a good description of the inputs and activities outlined in the DoD STEM Logic Model, laying a 

solid foundation for understanding the long-term outcomes and impacts of the Department’s STEM 

programming.  Some of the key findings were: 

• There were over 1.2 million student participants in both FY 2017 and FY 2018.  

− The number of programs reported for several Components varied from FY 2017 to FY 2018.  

• As the Components became more familiar with the type of data being requested reporting improved 

in FY 2018. 

• The data showed that there was some level of STEM programming in every state, although the 

amount of programming available varied ranging from six to 27.   

• The Data Dictionary which is the foundation of the FY 2017 and FY 2018 data calls reflected previous 

data requests in an effort to minimize the number of requests that go to the Components each year. 

• Many programs targeted their efforts to reach students from groups traditionally underrepresented 

in STEM. 

• Many programs promoted an awareness of DoD STEM careers: 

− In FY 2017 about 24% of programs were conducted, at least in part, at a DoD laboratory or 

facility; this percentage was about 20% in FY 2018 

− A large number of S&Es participate in the programs and activities (13,009 in FY 2017and 11,708 in 

FY 2018) with a significant number of volunteer hours (152,729 in FY 2017 and 363,290 in FY 

2018). 

The data also indicated that there are still validity and reliability issues that need to be addressed to 

effectively establish a baseline for future comparisons. Going forward the goals are to: 

• Continue to improve the quality and consistency of the data collected; 

− Note: it will take one to two more years to establish a reliable baseline 

• Improve the data collection process with an online FY 2019 Data Portal; and 

• Establish Common Metrics to better measure the outcomes and impacts of DoD STEM education, 

outreach and workforce development programs and activities. 
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Appendix A 

Data Dictionary (Updated for FY 2018) 

Data field Definition and levels 
Data 

category 

Basic Program Information: key information about program organization 

1. 
Individual Program 

Name 

Specific name of a program within an organization’s portfolio; the following data 

fields are to report on this individual program.  
Text 

2. 

Overarching 

Program / Portfolio 

Name 

Larger organizational structure for an agency’s programs (e.g., AEOP, Air Force 

STEM) 
Text 

3a. Component/Agency 

Choose the lead DoD Component or Agency from this list: Army, Navy, Air Force, 

DTRA, MDA, DoDEA, NSA, DISA, NGA, DAU, TRMC, HCI, OUSD (R&E), OASD 

(M&RA) 

Add other participating components/agencies in 4b, collaboration partners. 

Choose 

only one 

3b. 
Subcomponents 

(cont.) 
Input to further delineate within an agency/component Text 

4a. Collaboration 

Is this program a collaboration between DoD Components, other Federal 

agencies, or with National programs or universities? Collaborating means 

working together with another organization to provide a service. This field 

would not include working with a single school district (or individual schools) 

that provides space/time for the program. 

Choose 

yes or no 

4b. 
Collaboration 

Partners (cont.) 
List all collaboration partners. Text 

5. Data Entry Date Date program information is entered. 
Date 

(MM/DD/YYYY) 

6. Fiscal Year
Fiscal year in which program operated. If program operating year (e.g., calendar 

year or school year) crosses fiscal years, then use most appropriate fiscal year. 
Date (YYYY) 

7. 

Year of 

Program/Project/ 

Activity Inception 

Year that the program was started. Date (YYYY) 

8. 
Primary Program 

Authority 

Select Primary Authority you utilize to operate this STEM program: 

• 10 U.S.C. § 2191 – Graduate fellowships

• 10 U.S.C. § 2192 – Improvement of education in technical fields

• 10 U.S.C. § 2192a – SMART Program

• 10 U.S.C. § 2193 – Improvement of education in technical fields

• 10 U.S.C. § 2193a – Improvement of education in technical fields: general

authority for support of elementary and secondary education in science and

mathematics

Choose only 

one 
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Data field Definition and levels 
Data 

category 

• 10 U.S.C. § 2193b – Improvement of education in technical fields: program 

for support of elementary and secondary education in science, 

mathematics, and technology 

• 10 U.S.C. § 2194 – Education partnerships 

• 10 U.S.C. § 2195 – Department of Defense cooperative education programs 

• 10 U.S.C. § 2196 – Manufacturing engineering education program 

• 10 U.S.C. § 2197 – Manufacturing experts in the classroom 

• 10 U.S.C. § 2198 – Management training program in Japanese language and 

culture 

• 10 U.S.C. § 2199 – Definitions 

• 10 U.S.C. § 2362 – Research and programs at HBCU and minority-serving 

institutions  

• 10 U.S.C. § 2374a – Prizes for advanced technology achievements 

• 10 U.S.C. § 2601 – General gift funds 

• 10 U.S.C. § 2605 – Acceptance of gifts for defense dependents’ schools 

• NDAA FY15, Section 233 – Pilot program to enhance preparation of 

dependents of military members for careers in STEM. 

• 42 U.S.C. § 6621 – Coordination of Federal STEM education 

Program Purpose: details about program characteristics and goals 

9. Program Objectives 

List program objectives—describe intent, goals, and motivation (primary and 

secondary) of the program 

 Examples:  

• Provide hands-on, problem-based experiences aimed at stimulating and 

maintaining interest in pursuing careers in STEM fields  

• Expose our nation's youth to the technological environments and positive 

civilian and military role models found at military bases and installations 

• Employ instruction and activities that meet or exceed National Standards 

• Provide work experience (internship) to students working towards STEM 

degrees 

• Provide authentic STEM experiences to students from underrepresented 

groups 

Text  

10. Age Group 

Participants are grouped by:  

• Pre-K 

• K-5 

• Middle School (grades 6-8) 

• High School (grades 9-12) 

• Undergraduate 

• Graduate 

• Pre-K - 12 Teachers 

• Parents 

• Professional Mentors (does not include students or teachers) 

Select all that 

apply 

11a. Program Type 1 

This field describes the functional activities/purpose of the program. It does not 

include programs primarily focused on workforce/recruiting without a STEM 

educational component. Choose one or more of the following or use 11b “other” 

and describe.  

• Outreach: activities that support formal or classroom-based education, as 

well as informal education that occurs outside the classroom; especially 

providing services to people who might not otherwise have access to those 

services 

Select all that 

apply 



 

DoD STEM Education and Outreach Portfolio Overview:  

Descriptive Analysis for FY 2017 – FY 2018 
Appendix A  •  49 

 

Data field Definition and levels 
Data 

category 

• Awareness: activities that promote interest in and cognizance of STEM 

opportunities or programs that specifically promote/increase familiarity with 

DoD. This includes expanding awareness through marketing efforts 

• Hands-on activity: any instructional approach involving activity and direct 

experience with natural phenomena or any educational experience that 

actively involves students in manipulating objects to gain knowledge or 

understanding; doing science as opposed to simply hearing or reading 

about it 

• Scholarships / Fellowships: help students pursue higher education through a 

type of financial aid; may involve service in return 

• Internship /Apprenticeship: students generally work with mentors in a 

research environment where they gain experience and skills on a temporary 

basis (e.g., summer, holidays, part time)  

• Competition / Reward / Recognition: students may compete in activities for 

recognition or rewards (e.g., scholarship, check) 

• Teacher Training: educators, usually K-12, are the target group for 

workshops, training, or other activities to boost their knowledge and ability 

in STEM to bring it to their students 

• Other (enter text at 12b) 

11b. 
Program Type I 

(cont.) 
Other text Text 

12. Program Type 2  

Describe your program as one of the following: 

• Formal: classroom-based, provided by trained teachers 

• Informal: education that happens outside the classroom, in after-school 

programs, community-based organizations, museums, libraries, or at home. 

Informal programs may include classroom-based programs that are 

expanded to an informal setting 

Choose only 

one 

13a. 
Characteristics of a 

STEM Experience  

Listing of characteristics of STEM experiences that may apply to this program: 

• Learners have opportunities to engage with STEM practitioners 

• Activities/practices are geared to learners’ age group 

• Learner engages in real-world challenges and works on solutions 

• Learner participates inside a research facility 

• Activity provides content from a STEM discipline 

Select all that 

apply  

13b. 

Characteristics  

Details / 

Explanation of 

Authentic STEM 

Experience (cont.) 

For answers to 13a, characterize any that are an authentic STEM experience as 

defined by the Official CoSTEM Definition: “an experience inside or outside of 

school designed to engage learners directly or indirectly with practitioners and 

in developmentally-appropriate practices from the STEM disciplines that 

promote real-world understanding”  

Text 

14a. STEM Discipline(s) 

Describe if the program is focused on a specific STEM discipline or disciplines or 

has a more general focus: 

• Biology/biosciences 

• Chemistry 

• Cognitive, behavioral, and social sciences 

• Computer and computational sciences 

• Engineering 

• General STEM 

• Mathematics 

• Medicine and health sciences 

• Physics 

Select all that 

apply 
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Data field Definition and levels 
Data 

category 

• Other (enter text in 14b) 

14b. STEM (cont.) Other text Text 

15a. 
Awareness of DoD 

STEM Careers 

How does the program provide information about DoD STEM jobs, careers, or 

the accomplishments of DoD scientists and engineers to highlight that DoD 

hires people with STEM skills and/or does meaningful/cutting-edge research? If 

so, choose one or more of the following or use 15b “other” and describe (if not, 

leave blank) 

• Webinars 

• Newsletters 

• Classroom visits 

• Internships 

• Interactions with DoD scientists 

• Lecture series 

• Lab/Facility tours 

• Other (enter text in 15b) 

Select all that 

apply 

15b. Awareness (cont.) Other text Text 

Program Logistics: location and delivery of program 

16a. Geographic Extent 

Choose the largest type of extent or geographic area from which participants 

may be drawn: Local (county or school district), State, region (more than one 

state), national, or multinational 

Choose only 

one 

16b. States 
List all of the states that your program took place in (please list the state 

abbreviations separated by commas. E.g., "AK, CA, RI") 
Text 

16c. International areas 

If you select "Multinational" for 16a, select which regions of the world your 

program took place in.  

• DoDEA: Americas 

• DoDEA: Pacific 

• DoDEA: Europe 

• Other international location 

Select all that 

apply 

17a. 

Physical 

location/facility 

type 

Location of STEM program: 

• K-12 School 

• College/University 

• DoD laboratory or facility 

• Other (enter text in 17b) 

Select all that 

apply 

17b. Location (cont.) Other text Text 

18. Platform 

Method by which the program is delivered: 

• Face-to-face 

• Virtual/Online 

• Blended (both face-to-face and online) 

Choose only 

one 

19. Program Duration 

How long does the program take (select longest duration)? 

• Single day 

• Multiday (2–7 days) 

• Longer than a week 

Choose only 

one 
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Data field Definition and levels 
Data 

category 

Quantitative Measures/Counts: number of targeted participants and groups, volunteer hours, facility location; approximated 

numbers are acceptable 

20a. 

Number of student 

participants doing 

STEM activities (i.e., 

targeted by the 

program) 

Total count of student participants for the year (fiscal or calendar—however the 

program counts). This should be your best estimate of the students (not 

including teachers) who were actively engaged 

Number (≥0) or 

NC 

 

Number of 

students 

participants in each 

age group  

Fill in a number or alternative for all age group questions 20b-20j                                      

20b.  PK 
Number (≥0) or 

NC 

20c.  K-5 
Number (≥0) or 

NC 

20d.  Middle school (grades 6-8) 
Number (≥0) or 

NC 

20e.  High school (grades 9-12) 
Number (≥0) or 

NC 

20f.  Undergraduate 
Number (≥0) or 

NC 

20g.  Graduate 
Number (≥0) or 

NC 

20h.  PK-12 Teachers 
Number (≥0) or 

NC 

20i.  Parents 
Number (≥0) or 

NC 

20j.  Professional mentors (does not include students or teachers) 
Number (≥0) or 

NC 

20k. 
Method to calculate 

participation 

Describe how the number of participants was determined:  

• Registration records 

• Inferring from classroom counts/demographics 

• Estimated 

• Actual headcount 

• Other (enter text in 20k) 

Select all that 

apply 

20l. Method (cont.) Other text Text 

21a. 

Does this program 

target military-

connected students 

The only students who are “military-connected” must be the dependents of 

Active Duty military. 

Choose yes or 

no 

21b. 
Number of military-

connected students 
The number of students who are dependents of active duty military (if reported)  

Number (≥0) or 

NC 
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Data field Definition and levels 
Data 

category 

22. 

Underrepresented / 

underserved 

students 

participating in 

STEM 

Does the program specifically reach out to populations traditionally 

underrepresented or underserved in STEM? If so, what groups?  

Underserved populations include: 

• Low-income students 

• Students belonging to race and ethnic minorities (i.e., Alaska Natives, Native 

Americans, Blacks or African Americans, 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 (e.g., physical science, computer science, 

mathematics, or engineering) 

Select all groups 

represented or 

targeted 

 

23. 

Ethnicity/Race (for 

represented 

groups) 

Fill in a number or alternative for all ethnicity/race questions 23a-23h                                         

23a.   Not reported or Chose not to identify             
Number (≥0) or 

NC 

23b.   Hispanic/Latino/a/x   
Number (≥0) or 

NC 

23c.    American Indian/Alaskan Native 
Number (≥0) or 

NC 

23d.   Native Hawaiian/Pacific Islander   
Number (≥0) or 

NC 

23e.    Black/African American  
Number (≥0) or 

NC 

23f.   Asian 
Number (≥0) or 

NC 

23g.   White 
Number (≥0) or 

NC 

23h.   Multiracial 
Number (≥0) or 

NC 

24. 

How many of your 

participants identify 

as 

Fill in a number or alternative for all gender identity questions 24a-24d                                         

24a. Female Number of students who identify as female 
Number (≥0) or 

NC 

24b. Male Number of students who identify as male            
Number (≥0) or 

NC 

24c. 
Self-identify/Self-

describe 
Number of students who self-identify/self-describe           

Number (≥0) or 

NC 

24d. 
Prefer not to 

answer 
Number of students who prefer not to answer 

Number (≥0) or 

NC 
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Data field Definition and levels 
Data 

category 

25a. 
Number of 

teachers 
Teachers (not volunteers) who are organizing and facilitating the program 

Number (≥0) or 

NC 

25b. Teachers in training Teachers who are program participants targeted by teacher-training 
Number (≥0) or 

NC 

26. 
Number of Pre-K-12 

schools 
Total count of schools reached/involved 

Number (≥0) or 

NC 

27. 
Number of Colleges 

and Universities 
Count of postsecondary institutions involved 

Number (≥0) or 

NC 

28. 
DoD Labs or 

facilities 

Total count of labs/facilities who participated (provided resources, people, etc.) 

in the program  

Number (≥0) or 

NC 

29a. S&E Volunteers 
Total count of DoD, civilian or military, S&E volunteers (whose job is not as a 

STEM education provider). 

Number (≥0) or 

NC 

29b. S&E hours Total count of volunteer hours provided by S&Es for this program  
Number (≥0) or 

NC 

30a. Other Volunteers Total count of all other volunteers (minus S&Es, above)  
Number (≥0) or 

NC 

30b. 
Other Volunteer 

hours 
Total count of other volunteer hours  

Number (≥0) or 

NC 

Budget Details: only your own funds; not from another DoD/STEM activity 

Funding or Sponsor Source 

Source of funding or sponsorship to carry out this program (e.g., a team 

competing in FIRST Robotics program may be sponsored through DoD STEM 

and/or at the Service/local facility level) 

Text 

Budget proposed/ 

programmed for FY 

Programmed budget requested for fiscal year: type in full number, do not use 

abbreviations for thousands (k) or millions (M) 

Number (≥0) or 

NC 

Budget Enacted (received) Enacted budget at time of reporting: type in full number 
Number (≥0) or 

NC 

Cost per Student 
 Total cost for an individual student: enter cost of program divided by number of 

students (see item 20a). 

Number (≥0) or 

NC 

Outcome Information: metrics and practices to understand overall program performance  

35a. 

Evaluation/ 

Performance 

Metrics 

What types of evaluations have been conducted or are in progress (if none, 

leave blank)?  

• Knowledge assessments 

• Attitude Surveys 

• Participation records 

• Focus groups 

• Third party evaluation 

Select all that 

apply 

35b. 
Description of 

Metrics 
Provide details of performance metrics selected in 35a  Text 

36. Best Practices  

Best practices are supported by research and evaluation. Describe best 

practice(s) defined for this program  

Examples:  

Text 
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Data field Definition and levels 
Data 

category 

• Providing professional development to teachers in an area of STEM to better 

help students increase scores and understanding of Math 

• Sharing innovative instructional practices via online community 

• Providing project-based learning where participants engage in three 

engagement styles. All actives are designed and related to NGSS for target 

age groups  

 

37. Success Stories 
Detailed examples of how a program has had a positive effect on individual 

participants—generally connected to program objectives 

Text or send 

supporting 

information 

(picture, URL, or 

file) 

 

 

 

 

 



DoD STEM Education and Outreach Portfolio Overview: 

Descriptive Analysis for FY 2017 – FY 2018 
Appendix B  •  55 

Appendix B 

List of Reported Programs / Activities 

FY 2017 

Army 

AEOP: International Mathematics Olympiad (IMO) Sponsorship 

AEOP: Camp Invention Student Sponsorship 

AEOP: Junior Solar Sprint (JSS) 

AEOP: eCYBERMISSION 

AEOP: Gains in the Education of Mathematics & Science (GEMS) 

AEOP: Unite 

AEOP: Army Apprenticeships - Includes: CQL, HSAP, REAP, SEAP, URAP 

DON 

Naval Research Enterprise Internship Program (NREIP) 

Science and Engineering Apprenticeship Program (SEAP) 

Naval STEM Initiatives are regionally executed at a variety of facilities around the nation, each with a unique portfolio that consists 

of various programs ranging from one day to multi-week efforts.  Specific examples include but are not limited to the following: 

• Camps

• Career days

• Career fairs

• Classroom activities

• Competitions, rewards, recognitions

• Curriculum 

• Employment 

• Extracurricular activities

• Fairs, festivals, expos, conferences

• For Inspiration and Recognition of Science and Technology (FIRST)

• Guest presentations, guest lectures

• International Submarine Race 

• Judging 

• Mentorships

• Naval Engineering Education Consortium

• Outreach

• Professional development

• Robotics

• Science Brothers

• Science fairs

• SeaGlide 

• SeaPerch 

• SeaPlane 

• Teacher training

• Tours, open houses

• Train the trainer

• Tutoring 

• VEX Robotics Workshops
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FY 2017 

Air Force 

AF STEM 

Legacy 

Tri-Service 

Junior Science & Humanities Symposium (JSHS) 

DoDEA 

“IGNITE (Illuminating Goals and Nurturing Interests Toward Engagement)” 

A CCR Mindset for Middle School and Beyond 

Achieving Excellence Through STEM 

Afterschool Academic Intervention 

AVID Academic Support Enhancing STEM 

Bishop on Track 

Building eSTEAM in Okaloosa County Schools 

Career Success through STEM 

Central Kitsap Special Education Project 

Challenge Up! 

College and Career Curriculum (C-3) Through Systemic Strategies and Digital Blended Learning 

College/Career Math Success Initiative 

Common Core State Standards and Response to Intervention 

Computational Courses, Technology, and STEM Integration for College and Career Readiness 

Creating Positive Change 

Cyber Launch 

Eagles Soar Initiative 

Elementary Science: Professional Development and Coaching 

Empowering Teachers to Empower Students for College and Career Readiness 

Equipping Students for College and Beyond through Comprehensive STEM Education 

Every Child, Every Chance, Every Day 

Full STEAM Ahead for Middle School Military Connected Students 

Full STEAM Ahead! Supporting Military Connected Students Academically and Emotionally 

Great Expectations and Results Urgency Plan 4 College and Career Readiness - GEAR UP 4 CCR 

Improving Military Students’ Academic Achievement through Technology and Teacher Professional 

Development for Mathematics Instruction 

JLCS Military-Connected Academic Support Program 

KNIGHTS in TRAINING 

LAUNCH 

Making Sense of Mathematics and Teaching in Mascoutah 

NGSS -- Building Capacity for the Elements of Science Success(1) 

Okaloosa S.C.I.E.N.C.E. 

Operation IMPACT (Improving Mathematical Practice, Access to Counseling and Technology) 
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FY 2017 

Operation Open Doors 

Operation Patriotic STEAM III 

Operation S.E.R.V.E.  (STEM, and Career Readiness through Vision and Engagement) 

Operation Squared Away 

OPERATION: Science Literacy Applied with Math (SLAM) 

Pathway to CCR 

Project AIM High: Academic Achievement, Innovation and Mental Health 

Project AIMS: Advancing Instruction in Math and Science 

Project IDEAL (Integrating and Designing Education for All Learners) 

Project SALUTE: Serving All Learners Until They Excel 

Project SERVICE (Science, Engineering, Reflection, Vision, Inquiry, Career Ready, Engagement) 

Project SOAR (Supporting Opportunities for Achievement and Resilience) 

Project United 

Promoting College and Career Readiness Through STEM 

Readying Students for College and Careers in STEM 

Santee Ready for Life 

SDUSD Project: Operation College & Career Readiness 

Soaring with STEM 

SOS - Strategies of Success – Mathematics: College and Career Ready  

Student Success Through Tiered Support 

Project IDEAL (Integrating and Designing Education for All Learners) 

Student-led Learning Project 

Success With Algebra and Peers (SWAP) 

Supporting Citizens as Scholars 

The Anchor Project: Achieving Notable Change and Opportunities through Relationship-Building 

The Cache FLOW (Future Leaders of the World) Project II 

The Investigating and Illuminating Project 

The Next Generation of Science Teaching and Learning 

Transforming Instruction to Prepare Future Ready Students 

VMLA Social 4 STEM 

DTRA 

Joint Science and Technology Institute (JSTI) -High School (-HS) and -Middle School (-MS) Programs 

Joint Science and Technology Institute Teacher Programs 

STEM Club Pilot Program w/Prince William County Schools 

MDA 

Engineering in Art (EIA) 

FIRST Robotics Mentoring 

MDA BEST Robotics Grants 
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FY 2017 

Short-term Outreach Events 

STEM Education Development (STEM ED) 

STEM Week at the Labs 

Take Your Child to Work Day 

OASD (M&RA) 

DoD STARBASE Program 

OUSD (R&E) -- National Defense Education Program (NDEP) 

Science, Mathematics, and Research for Transformation (SMART) Scholarship-for-Service Program 

For Inspiration and Recognition of Science and Technology -- FIRST LEGO League Junior (FLL Jr.) 

For Inspiration and Recognition of Science and Technology -- FIRST LEGO League (FLL) 

For Inspiration and Recognition of Science and Technology -- FIRST Tech Challenge (FTC) 

For Inspiration and Recognition of Science and Technology -- FIRST Robotics Competition (FRC) 

National Math + Science Initiative (NMSI) College Readiness Program (CRP) Cohort 2015-16 

National Math + Science Initiative (NMSI) College Readiness Program (CRP) Cohort 2016-17 

National Math + Science Initiative (NMSI) College Readiness Program (CRP) Cohort 2017-18 

Research Science Institute/Center for Excellence in Education (RSI/CEE) 

 

FY 2018 
Additional 

Information 

Army  

AEOP: International Mathematics Olympiad (IMO) Sponsorship  

AEOP: Camp Invention Student Sponsorship  

AEOP: Junior Solar Sprint (JSS)  

AEOP: eCYBERMISSION  

AEOP: Gains in the Education of Mathematics & Science (GEMS)  

AEOP: Unite  

AEOP: Army Apprenticeships - Includes: CQL, HSAP, REAP, SEAP, URAP   

AEOP: Research Experiences for STEM Educators and Teachers (RESET)   

AEOP: Next Generation STEM Teaching Project (NGSTP) - As part of eCYBERMISSION  FY17 Plus-up* 

AEOP: Near-Peer Mentor Placement in High School Classrooms - As part of GEMS  FY17 Plus-up 

DON (does not include the 200+ regionally executed activities that reach an additional 290,000 student 

participants) 
 

DoD STEM Informal Educator Workshops (USNA) Includes FY17 Plus-up 

Naval STEM Informal Educator Workshops/ STUDENT AUDIENCE (USNA) Includes FY17 Plus-up 

Set Sail  

Sculpting the Seafloor: An Interactive Wave Basin Exhibit FY17 Plus-up 

Naval Research Enterprise Internship Program (NREIP)  

Science and Engineering Apprenticeship Program (SEAP)  

Proximal Engagement Educational Resource Project (PEER) FY17 Plus-up 
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FY 2018 
Additional 

Information 

Air Force  

AF STEM  

Legacy Includes FY17 Plus-up 

Vandenberg Launch Experience Exhibit at the Santa Maria Valley Discovery Museum, A Community STEM 

Outreach Partnership (Air Force) 
FY17 Plus-up 

Tri-Service  

Junior Science & Humanities Symposium (JSHS)  

DoDEA  

Project Unite  

Students and Teachers Engaging Minds to Improve Achievement in Math and Science (Project STEM)  

Bishop on Track 2  

STEM Equity  

The Cache Transformation Project  

College & Career Ready: Developing STEM Pathways for Tomorrow's Economy  

Integrating the Next Generation Science Standards (NGSS) Through Coaching to Improve Teaching 

Practices 
 

Project STEM READ-I  

i2KanCode  

IGNITE: Expeditions  

Project Green  

STEMulate Minds  

Step Up To STEM  

The Connection Project: Connecting Classrooms to the World; Students to Success  

Stepping Up STEM Skills to Cultivate College & Career Readiness in Groton's Military Students  

Ala hele - Pathways to Strengthening the STEM Pipeline  

H.O.K.E Diversity in STEM  

STEM in Motion: KISD Mobile Learning Lab  

GEAR UP 2 Lead STEM  

STEM Project- Based Learning to Increase STEM Career and College Readiness  

Placing STEM Futures in Students' hands  

Cybersecurity Pathways for Military-Connected Students  

Making Math Meaningful (Project M3)  

Making Sense of Mathematics and Teaching in O'Fallon  

Science Today for Success Tomorrow  

Formulating Our Futures: All SySTEMs Go  

Promoting a Military-Connected STEM Mindset  

STEM Success Initiative  

Improving STEM Capacity at Sonoran Science Academy Davis-Monthan  

Computer Science & STEM Enrichment  
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FY 2018 
Additional 

Information 

Promoting Military-Connected STEM Opportunities for College and Career Readiness  

Learning Together: Growing Leaders Through STEM  

Project ENGAGE: College and Career Readiness through Science, Technology, Engineering and Math  

Project Advance  

Ready STEM 2.0: A Virtual Teaching and Learning Framework  

Project EDGE- Educating our Digital Generation Effectively  

Supporting Student Achievement in Secondary STEM  

SOAR with STEM  

MATHCOUNTS  

DTRA  

The Joint Science and Technology Institute - Aberdeen, MD  

BioBuilder Workshop  

HBCU/MI Faculty Student Service Lab Internship  

MDA  

MDA Engineering Innovation / (Engineering in Art) (EIA)  

FIRST Robotics Mentoring  

MDA BEST Robotics  

Short-term Outreach Events-BEST  

Short-term Outreach Events-Science Fairs (Judges)  

Short-term Outreach Events-Future City  

Short-Term Outreach Events-Classroom Speaking Engagements  

Short-term Outreach Events-InSPIRESS Competition  

Short-term Outreach Events-Greenpower Race  

Short-Term Outreach Events-Adventures in Engineering (Presenters)  

Short-Term Outreach Events-Externally Supported High School Events  

STEM Education Development (STEM ED)  

Take Your Child to Work Day  

MDA Military Academy Summer Internships  

JROTC Day at Redstone Arsenal  

OASD (M&RA)  

DoD STARBASE Program  

OUSD (R&E)  

National Defense 

Education Program 

(NDEP) 

Science, Mathematics, and Research for Transformation (SMART) Scholarship-for-Service Program  

For Inspiration and Recognition of Science and Technology -- FIRST LEGO League Junior (FLL Jr.)  

For Inspiration and Recognition of Science and Technology -- FIRST LEGO League (FLL)  

For Inspiration and Recognition of Science and Technology -- FIRST Tech Challenge (FTC)  

For Inspiration and Recognition of Science and Technology -- FIRST Robotics Competition (FRC)  
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FY 2018 
Additional 

Information 

National Math + Science Initiative (NMSI) College Readiness Program (CRP) Cohort 2016-17  

National Math + Science Initiative (NMSI) College Readiness Program (CRP) Cohort 2017-18  

National Math + Science Initiative (NMSI) College Readiness Program (CRP) Cohort 2018-19  

Research Science Institute/Center for Excellence in Education (RSI/CEE)  

Science and Engineering Festival (2018)  

*In FY 2017 LP&O received additional funding and, after a competitive proposal process, awarded the funds to eight programs. In 

some cases, the additional funding allowed a Component to expand current programming. 
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