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Preface

In response to the America COMPETES Act, the White House Office of Science and Technology 
Policy (OSTP), National Science and Technology Council (NSTC) launched the Committee on 
STEM Education (CoSTEM) in March 2011 to create a Federal strategy for STEM education. The 
Department of the Interior (DOI) serves as an active member on that committee. DOI recognized 
the need to better understand DOI’s STEM education activities and to create a strategy to effec-
tively coordinate and focus the extensive contribution DOI makes to STEM education in support 
of teachers, students, and the American public.

In May of 2011 a DOI STEM Education Working Group, with membership from across DOI and 
under the Leadership of the DOI Office of Youth, Partnerships, and Service, was brought together 
to create a U.S. Department of the Interior Science, Technology, Engineering, and Mathematics 
(STEM) Education and Employment Pathways Strategic Plan: Fiscal Years 2013–2018. The work-
ing group was charged with creating a plan that (1) identifies DOI’s role in STEM education and 
employment among Federal science agencies; (2) supports the goals of DOI’s strategic plan to 
build a 21st century workforce with a focus on science literacy and STEM careers; and (3) sup-
ports the goals of the NSTC CoSTEM Federal STEM education strategy. The following is a list of 
the working group members who shaped this plan.

DOI STEM Education Working Group

Maria Arnold, DOI Office of Youth, Partnerships, and Service 
Fredericka Joseph, Bureau of Indian Affairs (BIA) 
Jeffery Hamley, Bureau of Indian Education (BIE) 
Sandra Poolaw, Bureau of Indian Education (BIE) 
Elizabeth Wooster, Bureau of Land Management (BLM) 
Barbara Wallace, Bureau of Ocean Energy Management (BOEM) 
Daniel Levish, U.S. Bureau of Reclamation (BOR) 
Drew Burnett, U.S. Fish and Wildlife Service (FWS) 
Scott Owen, U.S. Fish and Wildlife Service (FWS) 
Julia Washburn, National Park Service (NPS) 
Diane Chalfant, National Park Service (NPS) 
Tim Watkins, National Park Service (NPS) 
Linda Gundersen, U.S. Geological Survey (USGS) 
Robert Ridky, U.S. Geological Survey (USGS)
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An Alaska Volcano Observatory Remote Sensing specialist acquires 
Forward Looking Infrared Radiometer (FLIR) imagery of the lava dome 
in the summit crater of Redoubt Volcano from a research hut, located 
7.5 miles north of the lava dome.
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1.	 Executive Summary

The Department of the Interior protects and manages the Nation’s natural resources and cultural heritage; 
provides scientific and other information about those resources; and honors its trust responsibilities or special 
commitments to American Indians, Alaska Natives, and affiliated island communities.

The Department of the Interior’s Strategic Plan for Fiscal 
Years 2011–2016 presents the Department of the Interior’s 
vision for a 21st century Department whose highly skilled 
workforce reflects the diversity of the Nation, optimizes youth 
engagement throughout its programs, promotes sustainable 
operations, and applies effective and efficient management.1

Since its inception more than a century ago, the Depart-
ment of the Interior (DOI) has relied on the integration of 
research and education to carry out its mission, engaging 
millions of Americans in conservation and natural resources 
science through its resource management, recreation, natural 
hazards, and education programs on our Nation’s public lands 
and in partnership with Tribal Nations, U.S. Territories, and 

Freely Associated States. Current trends in Science, Technol-
ogy, Engineering, and Mathematics (STEM) education and 
employment, along with changes in demographics and youth 
interests, suggest that the skilled workforce needed by DOI 
to fill mission-critical positions and support the engagement 
of citizens in informed decisionmaking can best be obtained 
by increasing science literacy and engagement.2 Intentional 
and strategic alignment of existing resources, leveraging of 
current programs, and expansion of partnerships will allow 
DOI to strengthen those education and career pathways that 
will attract and prepare the future workforce and contribute to 
the development of a scientifically literate public with whom 
DOI must engage daily to address complex issues in their 
communities.

This STEM education and employment pathways strate-
gic plan supports DOI’s strategic plan by providing a frame-
work for building a 21st century Department that focuses 
on strategies to increase science literacy and strengthen the 
education and career pathways to STEM fields of study that 
support DOI’s mission. The National Science Education 
Standards define scientific literacy as “… the knowledge and 
understanding of scientific concepts and processes required for 
personal decisionmaking, participation in civic and cultural 
affairs, and economic productivity.”3

Vision and Mission

The Vision for DOI’s STEM Education and Employment 
Pathways Strategic Plan is:

►►Support a science-literate public and prepare students 
and professionals from all backgrounds to understand 
and value the role of science and science inquiry in the 
stewardship of America’s natural resources and cultural 
heritage.

The Mission is to: 
►►Build an inclusive 21st century workforce and increase 
science literacy by connecting the public with the 
Nation’s natural and cultural resources through outdoor 
developmental experiences and long-term engagement, 
education, employment, and service on and in support 
of public lands and waters. Through these actions, 
advance the science, engineering, and technology that 
inform natural and cultural resource management, nat-
ural hazards response, and decisionmaking on critical 
issues that impact our Nation, the world, and society.

The Geoscientists-in-the-Parks Program provides on-the-ground 
learning experiences for students studying the geosciences or those 
just beginning their Earth science careers. The program places geo-
scientists in parks on a short-term basis, where they provide much-
needed assistance with geoscience research, inventory, monitoring, 
impact mitigation, interpretation and education. This intern works with 
National Park Service staff and park visitors collecting paleontologi-
cal data at the quarry at Wyoming’s Fossil Butte National Monument.
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Five-Year Goal and Guiding Principles

The Five-Year Goal is: 
►►That our youth and the American public become sci-
entifically literate stewards of our natural and cultural 
heritage and that today’s youth, especially those under-
represented in STEM fields of study, become inspired 
to choose career paths at DOI or related agencies and 
partners.

Four Key Strategic Areas are defined in this strategic plan to 
strengthen DOI’s current STEM education and employment 
pathways: 

1.	 Facilitate Access to Coordinated DOI Resources

2.	 Engage Students and Citizens;

3.	 Support Educators;

4.	 Strengthen Career Training and Workforce Development
The plan includes guidelines for coordinating actions 

across bureaus and specific, actionable objectives for each of 
the four Key Strategic Areas, as well as next steps for planning 
small-scale, intensive STEM engagement and service-learning 
demonstration projects with middle and high school-age 
students and their educators. Demonstration projects will 
emphasize three critical, multi-disciplinary issues that are DOI 
priorities: climate change, sustainable energy, and invasive 

plant and animal species. Additionally, the plan highlights 
opportunities to better engage Bureau of Indian Education 
students (including federally funded Haskell Indian Nations 
University and Southwestern Indian Polytechnic Institute) in 
DOI and partner field and research-based internship and men-
toring opportunities.

The plan also will help implement the Federal STEM 
education strategic plan developed by the National Science 
and Technology Council’s Committee on STEM Education 
(CoSTEM) (http://www.whitehouse.gov/sites/default/files/
microsites/ostp/nstc_federal_stem_education_coordination_
report.pdf). The DOI STEM Education and Employment Path-
ways Strategic Plan directly supports the four strategic areas 
identified by the CoSTEM: effective K-12 STEM teacher 
education, engagement, undergraduate STEM education, and 
serving groups traditionally underrepresented in STEM fields. 
Objectives contained in the DOI plan also support implement-
ing, where appropriate, the CoSTEM design principals, ensur-
ing that STEM education investments have sound learning 
goals, management plans, and evaluation strategies and use 
evidence-based practices.

Finally, this plan is designed to utilize DOI’s unique 
strengths to advance STEM education in the United States. 
The plan:

•	 Capitalizes on STEM-rich assets—expanding oppor-
tunities to connect students and educators with public 
lands, waters, and cultural resources, via outdoor class-
rooms and laboratories, and collections of data sets.

Through “BioDiversity Discovery” programs, the National Park 
Service engages visitors in scientific discovery of living natural 
resources while connecting them with scientists on public lands. 
Through “BioBlitzes,” for example, participants document the pres-
ence of species within a specified geographic area during a short 
time frame. The National Park Service partners with Federal and State 
agencies, universities, and communities to help fill in knowledge gaps 
and foster stewardship.

Students in the Fish and Wildlife Service (FWS) Career Discovery 
Internship Program help pull water chestnut at the Eastern Massa-
chusetts National Wildlife Refuge Complex. The activity was part of 
a week-long orientation and introduction to the FWS held before the 
students headed for their summer work stations.

http://www.whitehouse.gov/sites/default/files/microsites/ostp/nstc_federal_stem_education_coordination_report.pdf
http://www.whitehouse.gov/sites/default/files/microsites/ostp/nstc_federal_stem_education_coordination_report.pdf
http://www.whitehouse.gov/sites/default/files/microsites/ostp/nstc_federal_stem_education_coordination_report.pdf


Executive Summary    3

•	 Promotes STEM-related career paths and oppor-
tunities for American Indian and Alaska Native 
students—expanding opportunities for students to pur-
sue high quality associate and baccalaureate degrees, 
as well as coursework in STEM fields (including Envi-
ronmental Science, Natural Resources, Natural Science 
and Pre-Engineering) and specialized areas such as 
Geographic Information System (GIS), Geo-Spatial 
Information Technology, and Robotics

•	 Contributes to a STEM-skilled and science-literate 
workforce—providing meaningful, experiential learn-
ing opportunities especially for middle school through 
post-secondary students.

•	 Incorporates research-based best practices—focusing 
on quality programming to achieve the most impact for 
the effort invested.

•	 Increases our relevancy and appeal to young 
people—making DOI’s resources available through 
new technologies.

•	 Supports DOI-wide inclusiveness goals—advancing 
DOI’s efforts to reach populations underserved and 

underrepresented in our programs and in STEM fields 
of study.

•	 Leverages partners—expanding DOI’s reach through 
mutually beneficial strategic partnerships with those 
whose expertise enhances our efforts.

•	 Aligns with Department and Bureau-level Memo-
randa of Understanding such as the agreement 
between DOI and the Department of Education—
maximizing the use of Federal lands and our natural 
resources and monitoring systems to enhance educa-
tional opportunities.

•	 Connects with the Next Generation Science Stan-
dards—ensuring educators associate DOI with stu-
dents’ hands-on field investigations.

•	 Promotes accountability through evaluation—assess-
ing progress and results to inform next steps.

•	 Reflects DOI’s Youth Initiative and America’s Great 
Outdoors—connecting young people with the outdoors 
while building 21st century conservation leaders.

An innovative partnership with the Office of Surface Mining and AmeriCorps placed this Summer Program Member with the Morris Creek 
Watershed Association, recruiting youth group volunteers to conduct a fish shocking as a part of monitoring trout stocking in Morris Creek, 
West Virginia.
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2.	 Introduction—A Call to Action

Public and private sector representatives have long called 
for the United States to improve STEM education in order 
to remain competitive and innovative in a global economy.4 
Research findings consistently document the underrepresenta-
tion of large segments of the population in STEM fields of 
study. To ensure that DOI attracts and retains an inclusive 
workforce for mission-critical positions, we have focused on 
key findings in three areas to strengthen our existing efforts 
and to provide a basis for future actions involving science 
literacy and workforce development.

STEM Education and Employment Trends

Patterns in STEM education and employment inform 
strategies for engaging populations typically underrepresented 
in STEM fields of study—primarily Hispanic or Latino Ameri-
cans, African Americans, and Native Americans and Alaska 
Natives—along with women and persons with disabilities.

•	 Although DOI employs the third largest number of 
scientists and engineers (14,700) among Federal agen-
cies, it has the lowest proportion (11%) of minority 
scientists and engineers.5

•	 Minorities underrepresented in STEM fields of 
study become even more disproportionately under-
represented—from kindergarten through doctoral 
programs—in school enrollment and science and 
engineering degree attainment, compared with their 
counterparts in other fields.6

•	 Minorities underrepresented in STEM fields of study 
are less likely than their peers to meet math and sci-
ence benchmarks for college readiness. Figure 1 shows 
results, by race/ethnicity, for 2011 high school students 
reported through ACT College Readiness testing.7 
Minorities who are underrepresented in the science and 
engineering workforce in the United States comprise 
less than 10% of this workforce.8

Demographic Changes

Demographic changes play an important part in success-
fully informing young people from all segments of society 
about DOI’s mission and attracting them to positions at DOI.

•	 Young people today comprise the most diverse genera-
tion in U.S. history.9 By 2043, minority populations, 
many of whom are underrepresented in STEM fields of 
study, will become the majority.

•	 Census projections indicate that the U.S. population 
will reach 400 million people by 2043,10 an increase of 
100 million in the span of 37 years. Some regions are 
growing faster than others, especially in the west and 
south.11 Such population growth increases stress on 
natural and cultural resources and presents more com-
plex management challenges related to water supply, 
habitat loss, sea level rise, energy needs, pollution, and 
other resource and environmental issues.

Patterns in Youth Interests and Activities

Youth trends raise concerns about who will serve as 
future stewards of our natural and cultural resources12 and thus 
may deeply affect DOI now and in the future. Some trends, 
such as increased use of technology at earlier ages, however, 
can provide a venue for reaching youth. DOI needs to continue 
developing strong partnerships with schools so that DOI assets 
and strengths can support STEM curricula.

•	 Young people are spending less time outdoors in 
nature. Factors contributing to this trend include the 
increased use of social media and computer “screen 
time,”13 parents’ concerns about personal safety out-
doors, and transportation, cultural, and financial barri-
ers to accessing public lands.

•	 Minority youth populations spend relatively less time 
outdoors than their peers.14

•	 Decreased exposure to the outdoors is associated with 
decreased familiarity with, understanding of, and 
appreciation of the environment.

•	 The increased interaction of youth with technology in 
nearly every aspect of their lives provides an oppor-
tunity to engage them in science and technology and 
provides a strong venue in which to connect with them.
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An Alaska Native Science & Engineering Program intern studies 
Emperor Geese at Manokinak, a bird research field camp operated by 
the U.S. Geological Survey in Alaska’s Yukon Delta National Wildlife 
Refuge.

The Southwestern Indian Polytechnic Institute’s Intelligent Coopera-
tive Multi-agency Robotics Systems (ICMARS) Robotics Team mem-
bers test their mobile robot platform on the Lunar Yard at the NASA 
Johnson Space Center.
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Facing Page. Young people learn about educational and employment pathways in resource management and park stewardship while 
participating in Branching Out, a program offered by the National Park Service, Northeast Regional Office, Olmsted Center for Landscape 
Preservation.

3.	 Department of the Interior’s Role and Strengths

The foundation for this plan rests upon DOI’s mission of 
environmental stewardship, which includes the study, manage-
ment, and care of our natural and cultural resources. The DOI 
mission provides the context for engaging students and the 
public; DOI’s workforce is its most critical asset in imple-
menting this plan. Other unique and powerful assets include 
the Nation’s public lands and waters, DOI’s diverse partners, 
real-time and archived data sets, world-class scientific labo-
ratories that support research in biology and the geosciences, 
and the experiential education and employment offerings we 
provide as detailed below:

•	 Current STEM Workforce. Mission-critical positions 
in STEM fields comprise a significant portion of DOI’s 
workforce.15 STEM employees provide knowledge, 
mentoring, research opportunities and training through 
the science they conduct.

•	 Living Laboratories. Because DOI oversees one-fifth 
of the Nation’s land mass and 1.7 billion acres off-
shore, we can provide unparalleled opportunities for 
outdoor STEM education in “living laboratories.” With 
offices in all 50 States and U.S. trust territories, DOI 
scientists and engineers monitor our dynamic natural 
hazards and care for a diverse set of resources that 
can inspire people’s curiosity about the natural world 
as well as about the great depth and variety of human 
interactions with the land.

•	 Real-Time and Archival Data Sets. DOI national 
monitoring systems have collected resource and natural 
hazard data across the decades related to earth, sea, and 
sky. Longitudinal data sets encompassing human ecol-
ogy and archaeology, geologic processes, endangered 
species, aquatic resources, magnetic fields, and more, 
provide endless opportunities for real-world study.

•	 Citizen Science. DOI taps into the natural curiosity and 
innovation of the American public by engaging them 
in critical monitoring and data collection activities. 
For example, “Did You Feel It,” is a U.S. Geological 
Survey web site that allows citizens to report and track 
in real time the effects of earthquakes. The National 
Phenology Network is another web site where citizens, 
schools, and students can monitor key climate-related 
events such as bud burst to help us better understand 
our changing climate.

•	 Citizen Preparedness. DOI provides training, educa-
tional material, warnings, and situational awareness to 
citizens before, during, and after natural hazards such 
as floods, wildfires, earthquakes, volcanic eruptions, 
and landslides to increase public safety and community 
resilience.

•	 Place-Based Experiential Education. DOI connects 
people with experiential learning outside of the formal 
classroom and beyond the school years. DOI’s national 
parks and historical sites, wildlife refuges, fish hatcher-
ies, and other public land sites extend school learning 
through educational and interpretive programming, 
summer science camps, and field studies. For example, 
Hands on the Land, an interagency network of outdoor 
classrooms on the Nation’s public lands and waters, 
connects schools with Bureau of Land Management, 
Fish and Wildlife Service, and National Park Service 
sites, some of which involve collaboration with other 
Federal agencies.16 Programming at Hands on the Land 
sites connects hands-on learning in living laboratories 
with the curriculum standards that educators use.

•	 Culturally Relevant STEM Learning Opportunities. 
Very little STEM curricula include culturally relevant 
content for underserved and underrepresented audi-
ences. DOI can provide opportunities for underrep-
resented youth to engage in STEM learning through 
culturally relevant content such as archaeology or 
ethnobotany. Existing DOI programs, such as Proj-
ect Archaeology or Teaching with Historic Places, 
contain culturally relevant content and can be used in 
both schools and informal learning settings. Under-
served youth could engage in service-learning through 
archaeological site steward programs operating in 
some States.

•	 Bureau of Indian Education. This Bureau provides 
quality education opportunities from early childhood 
through life in accordance with tribal needs for cultural 
and economic well-being, in keeping with the wide 
diversity of Indian tribes and Alaska Native villages as 
distinct cultural and governmental entities. It supports 
174 elementary and secondary schools as well as 10 
dormitories, a university, and a technical institute.
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•	 Office of Insular Affairs. This Office provides grants 
and support for programs and infrastructure across 
multiple disciplines, including education, health, 
energy, and conservation for U.S. Territories and 
Freely Associated States.

•	 Internships and Youth Employment. Recent invest-
ments at DOI in youth employment resulted in a 31% 
increase from FY2009 to FY2011.17 These experiences 
expose young people to the career opportunities DOI 
provides.

•	 Partners. In partnership with a variety of public and 
private entities ranging from professional associations 
to university researchers to public partners at all levels, 
DOI works across sectors and in communities in ser-
vice to the Nation.

The Bureau of Land Management, the Fish 
and Wildlife Service, and the National Park 
Service participate in Hands on the Land, a 
national network of outdoor classrooms on 
public lands and waterways that enhances 
K-12 education. These outdoor classrooms 
provide field-based opportunities that connect 
students to the outdoors while exposing them 
to issues confronting 21st century manag-
ers, introducing them to natural resources 
careers, and fostering stewardship.

For example, students explore tide pools 
along the “Lost Coast” in California’s King 
Range National Conservation Area.
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DOI offers a continuum of learning opportuni-
ties that align with this plan:

1. Facilitate access to coordinated DOI 
resources: Students use data collection 
kits, developed by the Fish and Wildlife 
Service’s Alaska Region, to facilitate 
field and classroom sessions with school 
groups and others.

2. Engage students and citizens: Students 
collect plant data as part of curriculum-
based field exploration programs for 
middle and high school students at Great 
Smoky Mountains National Park.

3. Serve educators: K-12 teachers learn to 
integrate science and history through 
classroom archaeological investigations 
at the Bureau of Land Management’s 
Project Archaeology professional devel-
opment field school.

4. Strengthen career training and work-
force development: Students partici-
pating in the U.S. Geological Survey’s 
Educational Component of the National 
Cooperative Geologic Mapping Program 
(EDMAP) apply skills in the field.

1

2

3

4
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Facing page.  A biology graduate student and a field scientist take a water sample from Niskin bottles that collected contents from deep 
below a research vessel over a coral community at a depth of more than 1,000 feet. Results from this first-time study of Roberts Reef are being 
used to develop the Bureau of Ocean Energy Management policy to protect sensitive biological and archeological resources. Image courtesy 
of Lophelia II 2009: Deepwater Coral Expedition: Reefs, Rigs, and Wrecks.

4.	 Pathway to a 21st Century Workforce

People spend barely 2% of their time, in a 75-year lifes-
pan, in school.18 For most Americans, STEM learning occurs 
outside formal classrooms in informal settings, such as parks, 
zoos, science centers, aquariums, and museums.19 This kind 
of engagement is a critical component of the learning process 
and is one of the primary objectives of the OSTP CoSTEM 
strategy. As the first step along a path for both formal and 
informal learning, it is where learners begin to construct 
concepts for themselves as they apply new knowledge and 
skills. When learners are motivated to investigate topics 
further, they are inspired to choose related fields of studies and 
careers. DOI wants to promote student interest and achieve-
ment in STEM and help direct young people along a pathway 
to STEM careers that support the DOI mission of resource 
management and conservation. DOI programs engage people 
in STEM education at any age anywhere along a continuum 

of education settings from formal to informal (see Figure 2). 
By intentionally engaging young people of all ages, especially 
middle school-age students, in learning opportunities on public 
lands and waters and by continuing to provide opportunities 
for them through high school and beyond, DOI provides career 
training opportunities that capitalize on its unique assets and 
prepares its future workforce. The following are the STEM 
education learning models that DOI will continue to support 
and improve.

DOI’s Domains of Education and Outreach

Curriculum; Textbooks; Modules; Field Guides; Laboratory Investigations; Workshops; 
Course Instruction, Distance Learning Instruction; Internships, Website Development

Museum Exhibits/Kiosks; Field Trips; Career Workshops; Invited Lecture Series; National 
Lands Day; Science Fairs; Classroom Presentations; “Citizen Science” Initiatives

Open Houses, Public Talks, Webcasts, Popular Books and Articles

Educational broadcast programming; Wikipedia; Podcasts; Social Media; Webcasts; 
Online Forums

A

B

D

E

C

Structural Programs at Museums, Science Centers, Parks; Scout Badges; Professional 
Lecture Series; Science/Education Workshops; Contributing to National and State 
Science Education Standards 

FORMAL
EDUCATION

INFORMAL
EDUCATION

Typically in a 
structured setting

More Contact Time 
Deeper Understanding

Typically in a 
unique setting

Typically while 
at home

Less Contact Time 
General Understanding

A B C D E

[After Morrow, Conceptual Framework for EPO Planning, Space Science Institute]

Domains of Education and Outreach

Figure 2.  Illustration of the 
Domains of Education and 
Outreach associated with STEM 
programs within DOI. Between 
the realms labeled Formal Edu-
cation to Informal Education, it 
distinguishes purpose, products 
produced, and where audiences 
are typically reached. While edu-
cation and outreach may conjure 
up a host of meanings arising 
from one’s own values and 
experiences, in principle, these 
realms are all part of a single 
continuum of activity that may 
be called engagement whose 
larger purpose is to increase sci-
ence literacy, appreciation, and 
understanding.

Place-based learning in nature is powerful and trans-
formative. Students retain information more readily, 
grasp meanings, and adopt new behaviors and values 
when directly involved with cultural and natural heritage 
resources and sites.
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Experiential learning is learning through hands-on expe-
rience that engages the learner in a personal way. As partici-
pants reflect on their experiences, they gain knowledge and 
skills, generalize outcomes, and apply thinking and practices 
in other settings.20

Place-based learning “uses all aspects of the local envi-
ronment, including local cultural, archaeological, historical, 
and socio-political situations and the natural and built environ-
ment.”21 The National Park Service has reported numerous 
benefits derived from place-based education programming in 
national parks, including higher test scores and grades, more 
advanced critical thinking skills, increased science learning, 
increased community service, greater achievement motiva-
tion, improved student attitudes, more responsible behavior, 
increased environmental stewardship, and equalized academic 
progress amongst groups.22

Citizen science combines place-based learning with civic 
engagement and service. Scientific data collection by volun-
teers dates back to at least the early 1800s.23 Participants learn 
to use scientific investigations in a variety of ways, ranging 
from forming questions to collecting, analyzing, and reporting 
data in partnership with scientists. Citizen scientists may use 
existing data, collect data for study, or provide real-time data 
for monitoring of hazards or phenomena. Land managers and 
others benefit from networks of volunteers who can collect 
more data than available resources allow, and volunteers in 
turn make personal connections with the environment and 
science.

Service-learning “…integrates meaningful community 
service with instruction and reflection to enrich the learning 
experience, teach civic responsibility, and strengthen commu-
nities.”24 It differs from other teaching approaches particularly 
in its emphasis on self-directed learning and reflection while 
collaborating with others to plan and implement a service 
project to address a problem they identified. Research-based 
quality standards for K-12 service-learning define the key ele-
ments and criteria for implementing service-learning.25

K–12 Service-Learning Standards for 
Quality Practice:

•	 Meaningful Service

•	 Link to Curriculum

•	 Reflection

•	 Diversity

•	 Youth Voice

•	 Partnerships

•	 Progress Monitoring

•	 Duration and Intensity

A member of the Passamaquoddy 
Tribe of Maine works as a park 
ranger in Acadia National Park 
demonstrating the art of mak-
ing Passamaquoddy birchbark 
canoes with his father.
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The benefits are many when service-learning connects 
formal and informal education. Students are empowered and 
motivated as they experience a variety of learning styles and 
take an active role in setting learning goals and applying them 
in relation to their environment. They learn effective com-
munication and cooperation skills, along with democratic 
values and rights as they work with others who have differ-
ent perspectives.26 Reflection helps participants evaluate their 
experiences and apply them in the future; they learn to analyze 
and solve problems as they gain a deeper understanding of the 
issues at hand and about their role and impact on the world.27

DOI engages learners of all ages. Programs for even the 
youngest children can nurture that “sense of wonder” about 
the natural world that inspires future learning. In building 
upon this vital foundation, DOI is choosing intentionally and 
strategically to focus on early adolescent through post-sec-
ondary student populations to advance STEM goals. Engaging 
students in middle school—when they are at a critical point 
in their cognitive, emotional, and social development—can 
increase the student population interested in and prepared for 
STEM.

•	 Early adolescents develop complex thinking and rea-
soning skills, including the abilities to think abstractly 
and to consider multiple points of view. They become 
more independent as they use new skills to make 
personal decisions about who they want to be and how 
they want to spend their time.28

•	 Middle school students show some predictability 
regarding their career choices. For example, 8th grade 
students who expected to pursue science careers were 
more likely than their peers to later receive baccalaure-
ate degrees in science-related fields.29

•	 Engaging middle school-age youth in meaningful 
service-learning opportunities can also reduce high 
school drop out rates. Students from groups typically 
underrepresented in STEM fields are more likely to 
drop out of school than their peers.30

•	 Experiential and culturally relevant learning opportuni-
ties make learning germane and keep students engaged 
in their education.31

Finally, mentoring—from recruiting to hiring to retain-
ing—is a highly effective strategy for assisting a young person 
along a career path. This is especially true for minority popu-
lations and for minorities in STEM fields of study.32 Mentoring 
can strengthen experiential learning through internships by 
exposing students to employment opportunities, expanding 
their professional networks, and aiding their transition from 
education to the workforce. Mentors also benefit from sharing 
their expertise and knowledge as they support the next genera-
tion of conservation stewards.33

Native Youth in Science—Preserving Our Homeland. The Education 
Department of the Mashpee Wampanoag Tribe partnered with U.S. 
Geological Survey staff and the Woods Hole Coastal and Marine Sci-
ence Center in Massachusetts to pilot a basic summer science pro-
gram for sixth, seventh, and ninth grade Mashpee Wampanoag tribal 
youth. The program helped re-connect these youth with the ecology 
and geology of their traditional homelands. Here, members display 
posters they made to highlight their participation in the program at the 
closing ceremony.

A Summer AmeriCorps Member works with the Wrangell Institute for 
Science & Environment and the Bureau of Land Management on a 
stream assessment survey. This survey helped to determine the qual-
ity of the habitat for spawning salmon.
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Facing page.  The U.S. Geological Survey (USGS) partners with the National Association of Geoscience Teachers to provide summer research 
internship opportunities for college students who have completed a field-based course. Soon to enter its 50th year, this program is one of the 
longest, continuously running science internships in the country. Field camp directors nominate their top students for summer positions with 
USGS scientists. Interns engage in STEM research projects relating to all USGS mission areas. Over 2,200 students have participated in this 
program, with many participants going on to have distinguished careers with the USGS, with academia, or with industry.

5.	 The Strategic Plan

This section of the plan provides the Vision, Mission, 
Five-Year Goal, Key Strategic Areas, and detailed objectives 
that provide the strategic pathway for carrying out this plan.

The Vision for DOI’s STEM Education and Employment 
Pathways Strategic Plan is: 

•	 Support a science-literate public and prepare students 
and professionals from all backgrounds to understand 
and value the role of science and science inquiry in the 
stewardship of America’s natural resources and cultural 
heritage.

The Mission is to: 
•	 Build an inclusive 21st century workforce and increase 

science literacy by connecting the public with the 
Nation’s natural and cultural resources through outdoor 
developmental experiences and long-term engagement, 
education, employment, and service on and in support 
of public lands and waters. Through these actions, 
advance the science, engineering, and technology that 
inform natural and cultural resource management, nat-
ural hazards response, and decisionmaking on critical 
issues that impact our Nation, the world, and society.

The STEM education and employment Five-Year Goal is:
•	 That our youth and the American public become sci-

entifically literate stewards of our natural and cultural 
heritage and that today’s youth, especially those under-
represented in STEM fields of study, become inspired 
to choose career paths at DOI or related agencies and 
partners.

Four Key Strategic Areas frame the objectives for imple-
menting the Five-Year Goal:
1.	 Facilitate Access to Coordinated DOI Resources. Coor-

dinate and facilitate access to DOI’s extensive array of 
data sets and educational materials, as well as DOI man-
aged facilities, lands, and waters, to increase public use of 
these STEM-rich Federal resources.

2.	 Engage Students and Citizens. Strengthen and expand 
DOI’s capacity to deliver high-quality experiential, 
place-based, and service-learning opportunities on DOI 
managed facilities, lands, and waters, with a particular 
emphasis on middle and high school-age students, and 

thereby foster connections with the natural world and 
STEM fields of study and inspire lifelong stewardship.

3. Support Educators. Strengthen and expand STEM 
educator professional development programs for teach-
ers, administrators, and program coordinators using DOI 
managed facilities, lands and waters, and our extensive 
data sets.

4. Strengthen Career Training and Workforce Develop-
ment. Recruit, retain, and advance qualified STEM interns 
to DOI employment through strategic partnerships and 
effective mentoring.

Key Strategic Area 1—Facilitate Access to 
Coordinated DOI Resources

Coordinate and facilitate access to the DOI’s extensive 
array of data sets and educational materials, as well as DOI 
managed facilities, lands, and waters, to increase public use of 
these STEM-rich Federal resources.

Data and Materials
Objective 1.1:  Showcase and make readily available DOI 
STEM educational materials and educator professional devel-
opment opportunities, especially those designed for teachers 
of middle and high school-age populations.

Objective 1.2:  Identify data sets—especially those that 
inform multidisciplinary study of climate change, sustain-
able energy development, and invasive species—that can be 
made available for use by citizens, corporations, and educators 
in developing science projects, innovative technology, and 
curriculum.

Citizen Science
Objective 1.3:  Identify opportunities for citizen science 
data collection that will help land managers and natural hazard 
emergency managers make decisions and provide important 
data for scientific research.
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A student in the Fish and Wildlife Service’s Maine Phenology Program 
observes and records information on local plants.

Students use Fish and Wildlife Service Phenology Project kits to 
observe, monitor, and record data on nature and environmental condi-
tions in their local areas.

Objective 1.4: Recognize and share best practices in STEM 
programs and tools that increase access to data sets and/or 
actively engage the public as citizen scientists.

Objective 1.5: Explore ways to coordinate the development 
of innovative tools to enhance citizen science and integra-
tion into DOI-wide data systems or shared platforms that may 
include partners.

Partnerships and Collaboration
Objective 1.6: Expand Federal and private partner-
ships to ensure broad access to data sets via new media and 
technology.

Objective 1.7: Leverage partners to establish a STEM 
education transportation fund to increase support for field trips 
and extended service-learning opportunities on DOI lands and 
waters.

Objective 1.8: Partner with the U.S. Department of Educa-
tion, State boards of education, and local schools to make 
DOI public lands and waters available to educators looking 
for science and engineering field investigation opportunities. 
Align curricula with forthcoming Next Generation Science 
Standards.34

Objective 1.9: Establish a DOI STEM education com-
munity of practice, as a subgroup of the DOI Youth Task 
Force, to enhance coordination and communication of lessons 
learned and evaluation efforts in STEM education across 

the DOI as well as best practices across DOI through an 
annual DOI STEM education forum and creation of a digital 
clearinghouse.

Objective 1.10: Within DOI, share best practices for pro-
moting DOI careers (including the coursework needed for 
career paths at DOI) and share STEM education and employ-
ment opportunities.

Key Strategic Area 2—Engage Students and 
Citizens

Strengthen and expand DOI’s capacity to deliver high-
quality experiential, place-based, and service-learning oppor-
tunities on DOI managed facilities, lands, and waters, with a 
particular emphasis on middle and high school-age students, 
and thereby foster connections between the natural world and 
STEM fields of study and inspire lifelong stewardship.

Build and Improve DOI Capacity
Objective 2.1: Share within DOI and disseminate standards, 
best practices, learning materials, and resources to increase the 
quality and effectiveness of DOI education resources.

Objective 2.2: Foster a culture of evaluation by providing 
resources and implementing DOI-wide assessment tools to 
better measure and document the impact of the DOI STEM 
education programs. Test, use, and improve the DOI Youth 
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Program Evaluation Toolkit to provide easy-to-use assessment 
techniques.

Objective 2.3: Support field-level adoption (at parks, 
refuges, hatcheries, dams, archaeological and historic sites, 
and other facilities) of experiential, place-based, and service-
learning programs, such as Hands on the Land, and promote 
formal partnerships with schools to ensure development of 
curriculum-compatible programs.

Objective 2.4: Build DOI staff professional competencies in 
mentoring and multicultural education.

Partnerships and Collaboration
Objective 2.5: Host periodic experiential, place-based, and 
service-learning summits with Federal, state and local public 
and private partners to promote natural hazards awareness and 

the increased use of public lands and waters as living laborato-
ries for a broad variety of learning experiences and education.

Objective 2.6:  Identify partners with technical expertise 
in State education standards and science and environmental 
literacy to enhance Federal-State communication channels and 
to build a network of education experts who can collaborate 
with DOI scientists, engineers, researchers, educators, and 
technicians in offering quality experiential, place-based, and 
service-learning opportunities.

Objective 2.7:  Identify and leverage partners to support the 
alignment of existing experiential, place-based, service-learn-
ing materials and curricula, in the three selected issue areas 
(climate change, sustainable energy development, and invasive 
species), with State education standards, and the Common 
Core State Standards Initiative where appropriate, in commu-
nities that participate in demonstration efforts.

Students from Galileo Academy of Science and Technology in San Francisco, California, set out into the marsh at Crissy Field and in the Golden 
Gate National Recreation Area to conduct field observations for their year-long Environmental Studies , conducted in partnership with Crissy 
Field Center.
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Key Strategic Area 3—Support Educators

Strengthen and expand STEM educator professional 
development programs for teachers, administrators, and pro-
gram coordinators, using DOI managed data, facilities, lands 
and waters, and our extensive data sets.

Share and Improve Education Resources
Objective 3.1:  Share best practice standards for experiential, 
place-based, and service-learning within existing DOI STEM 
teacher and professional development offerings.

Objective 3.2:  Work with educators to improve DOI learn-
ing materials and resources for educators and students.

Objective 3.3: Share evaluation tools, methods, and find-
ings related to the quality and impact of existing DOI STEM 
teacher professional development offerings to increase coor-
dination and standardization of evaluation practices and to 
improve program planning and assess program impact.

Partnerships and Collaboration
Objective 3.4: Leverage partners to develop, update, and 
implement educator training that emphasizes the use of DOI 
data sets and tools and provides pre-service and in-service 
teachers with the skills to coordinate experiential, place-based, 
and service-learning programs.

Objective 3.5: Develop new strategic partnerships with 
environmental/cultural educator training organizations and 
networks to reach underrepresented audiences with DOI edu-
cator training opportunities.

Objective 3.6: In partnership with the U.S. Department of 
Education, engage new middle and high school STEM educa-
tors and program coordinators in professional development 
opportunities in DOI facilities and on DOI managed lands and 
waters.

Objective 3.7: Leverage partners to update STEM educator 
professional development training materials and programming 
to address areas of improvement identified through evaluation 
efforts.

Key Strategic Area 4—Strengthen Career 
Training and Workforce Development

Recruit, retain, and advance qualified STEM interns to 
DOI employment through strategic partnerships and effective 
mentoring.

Increase Diversity
Objective 4.1: Increase the percentage of STEM interns 
from underrepresented communities by working with faculty 
and institutions to more effectively recruit and engage diverse 
students in DOI’s mission.

Objective 4.2: Plan and implement incentives for DOI 
STEM-skilled employees to enter into mentoring relation-
ships with high school through post-secondary education-level 
interns typically underrepresented in STEM fields, resulting in 
new formal mentoring relationships.

Early Career Development
Objective 4.3: Assess existing mentor training opportunities, 
and redesign as needed, to equip employees with best-practice 

K-12 teachers work as rangers in national parks during summer 
months through the National Park Service (NPS) Teacher-Ranger-
Teacher Program. Educators learn and perform tasks alongside 
park rangers and then take their knowledge and skills back to the 
classroom. The NPS reaches underserved audiences by offering this 
educator professional development opportunity to teachers in Title I 
schools.
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tools for nurturing and sustaining positive mentoring relation-
ships with secondary and post-secondary education interns 
from underrepresented populations.

Objective 4.4: Coordinate resources across bureaus to 
create, enhance, and disseminate clear guidance regarding 
STEM-field coursework required for specific entry level and 
advanced positions in DOI.

Objective 4.5: Implement best practices for mentoring 
STEM early career employees (in their first 3 years of service) 
to increase retention, especially for employees who converted 
from internships through the channels outlined herein.

Partnerships and Collaboration
Objective 4.6: Establish new formal connections with 
Federal partners (such as the National Oceanic and Atmo-
spheric Administration’s Educational Partnership Program 
and the U.S. Department of Agriculture’s National Institute 
of Food and Agriculture [NIFA]) to create a pipeline through 
which qualified STEM field students from Minority Serving 

Institutions and colleges and universities can access DOI 
internships.

Objective 4.7:  Develop and support consistent implementa-
tion of a system for evaluating the quality of internship experi-
ences, including periodic post-internship tracking for 3 years, 
to document and measure program impact in terms of STEM 
field education and employment choices.

Objective 4.8:  Develop and implement partnerships with 
higher education institutions, including 2-year institutions and 
community colleges, to create a career pathways program that 
supports continuing education, internships, work/study, and 
employment opportunities at DOI for students and develops 
curricula that supports the skills needed for both entry-level 
and permanent positions. Develop connecting programs with 
4-year institutions to support advanced degrees.

Objective 4.9:  Coordinate and expand connections to 
STEM-field professional organizations and associations, state 
and local governments, and regional and local schools and 
boards in order to provide more internship and employment 
recruitment opportunities and career day events for secondary 
through post-secondary education students in STEM fields.

Conservation and Land Management (CLM) Interns, hired through a partnership with the Chicago Botanic Garden, assist the Bureau of Land 
Management and other DOI agencies with a wide range of resource programs. CLM interns collect Soaptree Yucca (Yucca elata) using the 
“shake it and watch’em fall” method in New Mexico.
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Facing page. Bureau of Indian Affairs summer interns hike to their next sampling site to collect vegetation production and condition data on 
Navajo Reservation rangelands.

6.	 Implementation

The DOI STEM Education and Employment Pathways 
Strategic Plan: Fiscal Years 2013–2018 provides guidance for 
intentionally and strategically advancing DOI’s STEM goals 
by building on DOI’s strengths and maximizing communi-
cation and coordination to achieve shared goals within our 
current capacity. The plan does not obligate current or future 
funding but lays the foundation for action and may inform 
future budget planning.

The Office of Youth, Partnerships, and Service will coor-
dinate planning and implementation of this strategic plan. To 
best support bureaus in their efforts to increase science literacy 
and develop the pipeline of young people who will fill STEM 
positions at DOI in the future, initial steps will build upon 
existing efforts, including:

•	 Supporting the bureaus in implementing the new 
Memorandum of Understanding between DOI and the 
U.S. Department of Education (DOI-ED MOU);

•	 Developing an Office of Management and Budget 
clearance package for DOI youth education and 
employment programs;

•	 Expanding relationships with organizations and asso-
ciations that support higher education for underserved 
populations—such as the American Indian Science 
and Engineering Society (AISES), the Society for 
Advancement of Chicanos and Native Americans in 
Science (SACNES), the American Indian Higher Edu-
cation Consortium (AIHEC), the Society of American 
Indian Government Employees (SAIGE), and the 
National Association for Equal Opportunity in Higher 
Education (NAFEO)—as well as with Minority Serv-
ing Institutions;

•	 Capitalizing on current experiential, place-based, and 
service-learning training and training material develop-
ment;

•	 Supporting as appropriate the development of the 21st 
Century Conservation Service Corps;

•	 Aligning existing bureau strategic plans and priorities 
(such as the National Park Service’s A Call to Action—
Preparing for a Second Century of Stewardship and 
Engagement);

•	 Supporting State education standards, and the Common 
Core State Standards Initiative where appropriate, and 
exploring how DOI can be a resource for education 
systems regarding the forthcoming Next Generation 
Science Standards;

•	 Providing guidance on the regulations for the Office of 
Personnel Management’s new Pathways hiring author-
ity, so that bureaus are knowledgeable of the process 
when recruiting underrepresented populations;

•	 Implementing evaluation tools to understand the impact 
of our programs, evaluate best practices, and support 
continuous improvement;

•	 Engaging with CoSTEM to support annual inventories 
of DOI STEM education investments; and

•	 Supporting the implementation of the CoSTEM Fed-
eral 5-year strategic plan, including working with the 
new Interagency Informal Science Education Group 
to connect DOI with other Federal informal education 
programming and evaluation efforts.

A Bureau of Safety and Environmental Enforcement Scientific 
Dive Team member conducts a practice dive at the site of the USS 
Oriskany off the coast of Florida.
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Year 1 Planning and Implementation

The Office of Youth, Partnerships, and Service will:
•	 Work with bureaus to identify STEM-related educa-

tional materials and professional development offer-
ings (in line with DOI-ED MOU).

•	 Coordinate the development of an internal STEM 
Advisory Subcommittee of the Youth Task Force to:

◦◦ Facilitate bureau-level planning, commitments, and 
implementation;

◦◦ Develop an approach to better understand STEM 
education across DOI and conduct an inventory of 
activities focused on middle school-age learners;

◦◦ Identify priority actions for Year 1 and out years 
consistent with current budget and resources and 
identify gaps and needs for future capacity building; 
and

◦◦ Define expectations and timelines for STEM engage-
ment and service-learning demonstration projects.

The Bureau of Reclamation supports bridge-building contests for students in Las Vegas and Denver to promote engineering excellence and 
innovation. Students apply science and math lessons learned in the classroom to a hands-on project where they compete to design, build, and 
test highly efficient model bridges.
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STEM Engagement and Service-Learning 
Demonstration Projects

This strategic plan includes voluntary site-level participa-
tion in small-scale, intensive STEM engagement and service-
learning demonstration projects with middle and/or high school 
students. Once the STEM Advisory Subcommittee has outlined 
expectations for these demonstration projects, YPS will:

•	 Convene a DOI STEM Engagement and Service-
Learning Peer Network (1.9) to enhance coordination 
and communication of lessons learned and evaluation 
efforts across DOI; and

•	 Support participating sites in continuous improvement 
efforts to achieve research-based quality standards in 
STEM engagement and service-learning.

2011 summer interns learn about range clipping and range production under the instruction of a Bureau of Indian Affairs Rangeland Manage-
ment Specialist.
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2DOI posts mission critical and high population occupations 
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DC: The National Academies Press, 1996 (p. 22). Other widely 
accepted definitions of science literacy incorporate knowledge 
and understanding of science with reflection and application as 
engaged citizens. For more, see: 
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Available at http://www.project2061.org/publications/sfaa/
online/sfaatoc.htm.
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PISA [Programme for International Student Assessment] 
2009 Results: What Students Know and Can Do—Student 
Performance in Reading, Mathematics and Science (Volume 
I). http://dx.doi.org/10.1787/9789264091450-en.

4In Rising Above the Gathering Storm, Revisited: Rapidly 
Approaching Category 5 (National Academy of Sciences, et. al., 
2010), the authors compiled an array of statistics to illustrate a 
crisis in our nation’s ability to remain competitive in a global 
economy. A few are noted here:

• “The United States ranks 20th in high school comple-
tion rate among [36] industrialized nations and 16th 
in college completion rate.” (p. 8). Original source: 
Tables A2.1 and A3.1 at http://www.oecd.org/education/
highereducationandadultlearning/educationataglance200
9oecdindicators.htm.
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undergraduate degrees in science or engineering.” (p. 
8). Original source: Table A3.5 at http://www.oecd.org/
education/highereducationandadultlearning/educationata
glance2009oecdindicators.htm.

• “Forty-nine percent of United States adults do not know 
how long it takes for the Earth to revolve around the 
Sun.” (p. 8). Original source: Appendix table 7–9 at http://
www.nsf.gov/statistics/seind10/appendix.htm.
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number among federal agencies studied, following DOD and 
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ity scientists and engineers (11%) of all agencies studied. From: 
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Engineering, and Institute of Medicine (2011). Expanding 
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Technology Talent at the Crossroads. Washington, DC: National 
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controlling for age, gender, parent education, and other variables. 
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30In the 2008/2009 school year, nearly 1 million (or 24%) stu-
dents did not graduate high school on time. The rate of students 
not graduating on time was twice the rate for African American 
students compared to non-Non-Hispanic white students, which 
was 18%. From Annie E. Casey Foundation (2012). 2012 KIDS 
COUNT Data Book—State profiles of child well-being. Baltimore, 
MD: Annie E. Casey Foundation, p. 31.

31Dropping out of school because classes were not interesting 
was reported most frequently (47%) by ethnically and racially 
diverse high school dropouts when they were asked about the 
major reasons they left school. When they were asked what would 
have helped them stay in school, their most frequent responses 
were opportunities for real learning, such as internships and 
service-learning projects, to make classes more relevant (81%) 
and “better teachers who keep classes interesting” (81%). See 
Bridgeland, John M., DiIulio, Jr., John J., and Burke Morison, 
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