STEM EQUITY CASE STUDY

Strategies for creating STEM engagement
opportunities in high-poverty schools

AT-A-GLANCE

Engaging students in hands-on STEM learning

Removing barriers to STEM participation
Despite the impact STEM enrichment programs
can have in engaging student interest and
understanding of STEM, many schools struggle
to offer hands-on opportunities because they lack
funding, coaches, and other forms of support. By
providing resources for STEM robotics programs
to high-poverty schools and other organizations
that reach underserved, underrepresented, and
vulnerable students, the FIRST® STEM Equity
Community Innovation Grant initiative has
identified strategies to help any school open STEM
pathways for students. These strategies include:
■■ Recruiting and training educators as
coaches: In-person and digital learning
experiences and resources give teachers
confidence that they can coach robotics
programs and help new teams encounter
fewer barriers.

Success in our modern economy demands a wide set of skills, including STEM
knowledge, digital literacy, leadership, and strong problem-solving and team-building
abilities. All students need access to opportunities to develop these highly adaptable
skills early and often, so they’re better prepared to take on challenges and opportunities
throughout their lives and careers and reach their full potential.

■■

Building coalitions in your local community:
By allying with other organizations within the
community, schools can bring in additional
resources, leadership, and expertise to build
their programs.

■■

Removing barriers by providing transportation,
food, child care, and teacher-coach stipends:
Funding for snacks, after-school travel, and
other expenses can level the playing field
and allow disadvantaged youth to participate
meaningfully.

■■

Enabling peer-to-peer or near-peer mentoring:
Linking new teams with established ones
can build skills and generate enthusiasm for
new programs, while reinforcing experienced
peers’ skills.

High-quality STEM learning and engagement opportunities can be a game-changer
for young people in disenfranchised communities who might otherwise not have
access to pathways to the fast-growing STEM economy. A January 2018 report from
the Pew Research Center finds that more than 17 million people in the U.S. are now
employed in science, technology, engineering, and math (STEM) occupations, an
increase of 79 percent since 1990.1
Schools can open pathways for young people who are disadvantaged by providing
them with exciting educational opportunities that spark their interest and help them build
confidence, STEM knowledge, and workforce skills. Yet in communities where these
opportunities can have the greatest benefit, resources are often lacking. A 2017 study
by Change the Equation2 compared education experiences in high-poverty schools
(75 percent or more of students receive free or reduced lunch) to low-poverty ones
(less than 25 percent receive free or reduced lunch) and found:
■■

■■

■■

Less than half (47 percent) of fourth graders at high-poverty schools do a
hands-on experiment once per week, compared with 61 percent of students in
low-poverty schools.
52 percent of high-poverty schools offer a statistics class, while 88 percent of
wealthier schools do.
Only about a quarter (26 percent) of high-poverty schools offer computer science
classes, compared with about 62 percent of low-poverty schools.
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FIRST STEM EQUITY COMMUNITY
INNOVATION GRANTS
To gain access to career opportunities in
our technology-driven economy, all young
people need a foundation of STEM and
digital literacy skills. As demographics shift
and our population grows more diverse,
creating equity is more important than ever.
Persistent gaps in health, employment,
education, and opportunity prevent certain
populations from realizing their full potential.
The FIRST ® STEM Equity Community
Innovation Grant program is designed
to address this inequity by helping
communities develop strategies to bring
STEM engagement opportunities to
underserved and disadvantaged students.
The funding, ranging from $5,000 to
$50,000 per grantee, makes it possible
for community leaders to evaluate existing
resources and identify service gaps or
other unmet needs; provide the support
and resources necessary in underserved
communities to increase access to FIRST
programs and/or develop models for
inclusive practices; and create the metrics
to drive continuous improvement.
FIRST Equity, Diversity, and Inclusion
sponsors include Apple, Arconic Foundation,
Qualcomm Incorporated, Bosch, Caterpillar,
Cisco, Cognizant, The Dow Chemical
Company, Fidelity Charitable, GM, GitHub,
John Deere, Verizon, and individual donors,
among others. Grantees receive resources
and support from FIRST as they develop
their programs.

“Through this grant and
other strategic initiatives
at FIRST, we want to
provide access to our
life-changing STEM
programs to as many
students as possible
while supporting
communities and the
people they serve in
pursuit of equity.”
— SHELLEY HENDERSON, DIRECTOR OF EQUITY,
DIVERSITY, AND INCLUSION AT FIRST

Identifying strategies for successful STEM programs
In 2016, youth-serving STEM education nonprofit FIRST ® launched a new initiative to
address inequities in STEM, the FIRST STEM Equity Community Innovation Grants.
Supported by generous sponsors and donors (see sidebar), grants are awarded each year
to schools and other community organizations throughout the United States and Canada
that serve young people whose access to STEM education and enrichment might otherwise
be limited.
The grants, which range in size from $5,000 to $50,000, enable educators to provide
underserved,3 underrepresented,4 and vulnerable5 students with hands-on learning
opportunities and outlets for creative problem solving through FIRST programs. K-12 FIRST
programs use team-based, mentor-guided robotics competitions to create an inclusive
experience, where young people can build self-confidence, STEM knowledge, and a thirst
for lifelong learning, helping students build a foundation for a brighter future.
The effect on many of the students, teachers, schools, and communities who received
grants, which provided funding and resources for training coaches, purchasing materials,
and removing other barriers, has been transformative. In one school system in South
Los Angeles, teams of young people who had never worked with robotics before learned
to work together, solve challenges, and compete in tournaments. In a residential school for
vulnerable youth in Louisville, Kentucky, field trip visits to local companies and a science
center introduced students to STEM careers.
Beyond anecdotes, the results can be measured in academic and social progress. In
findings from an evaluation, over 90 percent of team coaches indicated gains in STEM
and 21st century skill outcomes for youth participating in FIRST programs through the
grant. Nearly all coaches reported that the programs gave students the opportunity to
make important team decisions and be team leaders, that students learned to work well
together, and that students had a chance to learn about careers in STEM.

POSITIVE YOUTH DEVELOPMENT OUTCOMES

Over 90%

of coaches indicate gains in STEM
and 21st century skill outcomes for
participating students

91%

of coaches indicate that
students had an opportunity
to be leaders on the team

88%

of coaches indicate that students made
the important decisions, not the adults

91%

of coaches indicate that
students learned to work
well together

87%

of coaches indicate that
students had a chance to
learn about careers in STEM

Source: 2017-2018 STEM Equity Community Innovation Grant Evaluation Results

Bringing in FIRST programs didn’t just positively impact students. Teachers also gain skills,
confidence, and learning tools that they might not otherwise have had. Michael Kurinsky,
who works with teachers at about 25 schools throughout the Compton Unified School
District (see sidebar on page 4, “Building STEM culture in Compton”), explained, “I think
there have been multiple impact points. One, and this is especially true for teachers who
coached FIRST® LEGO® League Jr. (K-4) teams, is that it has made STEM more accessible
to those who maybe shied away from it previously. Two, I think it has increased capacity
for leadership. Teachers are developing skills they had previously rarely used, and they
are finding niches and roles — opportunities for leadership — at their sites. Three, in
some cases it has reinvigorated their passion because they are providing students with
opportunities that may have not previously existed at their school site.” Kurinsky added that
some teachers within his system have applied the FIRST Core Values — which emphasize
discovery, innovation, impact, inclusion, teamwork, and fun — to their regular classes.
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“Many of our teachers
enjoy the competitive
nature of FIRST programs.
For others, it’s an
opportunity that they
never had when they
were in school. The
teachers in our district
coaching FIRST programs
want what’s best for
students, and they see
these programs as
improving the
educational outcomes
of our students.”
—MICHAEL KURINSK Y, ADMINISTRATOR OF
EDUCATIONAL SERVICES-SECONDARY,
COMPTON UNIFIED SCHOOL DISTRICT

Beyond that, FIRST provides a
range of tangible and intangible
benefits to the teachers who
participate. “Many of our teachers
enjoy the competitive nature of
FIRST programs. For others, it’s
an opportunity that they never
had when they were in school.
The teachers in our district
coaching FIRST programs want
what’s best for students, and they
see these programs as improving
the educational outcomes of our
students,” Kurinsky said.

Meadowcreek High School students teach their
younger peers robotics in Norcross, Georgia.

Through the grant partnership with several schools, FIRST has identified key factors
that resulted in starting and sustaining successful robotics programs. FIRST works with
teachers, administrators, families, students, and communities to remove barriers and
level the playing field so all students have the opportunity to participate, learn, grow, and
thrive. The following strategies can help any school successfully provide quality STEM
engagement programs to their students.

STRATEGY: Recruit and train educators as coaches
As coaches and mentors to FIRST teams, teachers are the linchpin to a successful
hands-on STEM program. They provide real-world context, guide learning, and encourage
students to step outside their comfort zone and work together to solve problems.
Identifying and training coach candidates can be challenging for schools, especially in
under-resourced communities where educators are already overburdened, and parents
may not have the time or resources to get involved.
FIRST STEM Equity Community
Innovation grantees provide new
or expanding teams with the
resources to reach out to new
coaches and empower them
to create diverse, inclusive, and
equitable teams. All teachers had
access to the free “Strategies for
Inspiring Success for All” training
modules,6 an online course from
FIRST that includes specific
strategies to support community
outreach, student participation,
persistence, engagement,
and success.

FIRST LEGO League students pose with their robot
at a competition event in southwest Florida.

Compton Unified School District worked with principals to identify teachers as coach
candidates, then supported them with FIRST Certified Professional Development, a two-day
learning experience for teachers to acquire or strengthen their facilitation skills for projectbased learning curriculum and 21st century skills such as creativity, problem solving, and
teamwork in an active learning environment.
The American Institute of Aeronautics and Astronautics (AIAA), which had previously
established successful FIRST programs in mostly affluent schools throughout the
Florida Panhandle, sent coaches from existing FIRST® LEGO® League (grades 4-8) and
FIRST® LEGO® League Jr. (grades K-4) teams to remote areas to meet with new coaches
and prepare them to lead their teams. Through the grant, AIAA was able to establish
55 FIRST LEGO League and FIRST LEGO League Jr. teams in high-poverty schools
across the Florida panhandle.
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SUCCESS STORY
Building STEM culture in Compton
Michael Kurinsky, Administrator of
Educational Services-Secondary, Compton
Unified School District
We’ve seen tremendous growth in our
students. At a qualifying tournament, the
boys FIRST ® LEGO® League team from
Roosevelt Middle had a terrible opening
round. Their cables had fallen out of the
motor controlling one of the wheels, so the
robot would not do anything correctly.
After the round, the boys were very dejected.
However, the girls FIRST LEGO League
team from Roosevelt came over to them and
cheered them up. They helped them fix the
problem, and then they inspired them to stay
strong and make the most of the rest of the
tournament. As it turned out, the boys team
scored well the rest of the day and then, to
their surprise, won first place Core Values
and an automatic advancement to the
regional championship.
Many of the young people involved in the
program had never been exposed to LEGO®
before, but by the time Christmas came, a
teacher at one of our FIRST ® LEGO® League
Jr. schools told me that nearly all of her
students were asking for LEGO bricks on
their Christmas lists. Knowing that many
students — at this school and probably
others — were spending their time at home
designing and building their own creations
brought me a smile.

“We wanted to give
students access
to cutting-edge
technology and
opportunity they
would otherwise
not have been able
to afford.”
—REDELL LOUIS, ST. MARTIN PARISH
SCHOOL BOARD

STRATEGY: Build coalitions in the local community
No school exists in isolation. The more educators draw on support from other organizations
and people within the community when starting or expanding FIRST programs, the more
they thrive. For example, in McLoud, Oklahoma, the Pioneer Library System has created
partnerships with McLoud’s public schools and the Kickapoo Tribe of Oklahoma to build its
FIRST LEGO League Jr. program. With their 2017 FIRST STEM Equity Community Innovation
Grant, the Pioneer Library System founded three new FIRST LEGO League Jr. teams.
The “Power to Choose” (PTC) coalition in Calgary, Canada, hosted by the Alberta Women’s
Science Network, worked closely with reserve schools and Indigenous leaders to connect
with students. “Working with Indigenous people is different from working with the general
population. Relationships are personal and your mechanism for reaching in is usually
through a personal contact,” said PTC’s Wendy Hutchins. “We reached out to school board
superintendents or curriculum specialists in two reserve nations and one in Calgary.” The
task was complicated by the fact that over half of Indigenous people live in urban centers
and attend regular public schools with non-Indigenous students.
Hutchins’ group recruited through summer powwows and demos targeted to Indigenous
youth. PTC also partnered with FIRST Western Canada for a one-day robotics workshop.
This year they recruited 30 urban Indigenous youth and 15 adults for the workshop
through the Calgary Stampede Foundation, which sponsors an annual festival and rodeo.
Two thirds of the young people said they’d like to continue with robotics, possibly in
conjunction with other Stampede activities. “Imagine 15 robots doing a Stampede barrel
race,” Hutchins said.

STRATEGY: Remove barriers by providing transportation,

food, child care, and teacher-coach stipends
High-poverty schools face distinct
challenges with engaging students in
after-school enrichment programs.
Students can’t focus when they’re hungry,
and parents may not have the time or
resources to pack them snacks. Families
may not be able to pick up their kids if
they don’t have access to a car or if they
work multiple shifts. FIRST STEM Equity
Community Innovation grantees helped
address these very basic needs by
strategically providing transportation, food,
child care, and/or teacher-coach stipends
so that students and teachers could
concentrate on robotics.

FIRST LEGO League Jr. students build and
program their model in McLoud, Oklahoma

For example, St. Martinville, a small city in Southwest Louisiana, serves a population of
students that is overwhelmingly African American, impoverished, disconnected, and rural.
As part of a desegregation order issued by the federal government in 2016, the school
district was mandated to offer students in the St. Martinville area education enrichment;
STEM was identified as a turnaround strategy for those schools, with FIRST being the
perfect avenue. “We wanted to give students access to cutting-edge technology and
opportunity they would otherwise not have been able to afford,” said Redell Louis of
the St. Martin Parish School Board.
In St. Martin Parish, FIRST teams were implemented at two schools as after-school
programs. Participants were selected from a lottery of eligible students. Coaches/mentors
were selected by each schools’ principal. Teams from both schools meet two afternoons
per week.
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SUCCESS STORY
Transformative learning through robotics
Melissa Jackson, Grants Manager, Boys and
Girls Haven, Kentucky
Boys and Girls Haven serves many
of Kentucky’s most vulnerable young
people. The young people who arrive on
our Louisville campus have been removed
from their families. They’ve often faced
disruptive, chaotic living environments and
many have had multiple placements. Boys
and Girls Haven shelters, heals, and teaches
struggling young people so that they can
become productive, healthy members of our
community.
Our FIRST ® STEM Equity Grant supported
that mission by enabling us to create a
stimulating, enriching environment for
learning academic and life skills. With the
grant funds, we formed and registered two
FIRST ® Tech Challenge teams, one made
up of young people attending our campus
school and the other comprised of kids who
attend local public schools but live at Boys
and Girls Haven. The program included
career exploration outings to GE and Toyota
and a visit to the Kentucky Science Center.
In addition, both teams attended two
robotics events.
The grant has done so much more than
teach young people to build robots. By
working through real-world, hands-on
challenges, our kids have been given a
second chance at authentic learning. Two
students in particular have shown a real
aptitude for the project in a way that even
surprised them. One of them shared the
following: “Being in robotics has made
me want to do more with electronics
and engineering. Being on a FIRST Tech
Challenge team has encouraged me to
do better in school and be more involved
in everything I do. It has taught me to
realize that I don’t have to be in control of
every aspect of building the robot. I now
understand what it means to be a part of a
team, have patience, and lead others.”

Students at Boys and Girls Haven
in Louisville, Kentucky, build a robot
for FIRST Tech Challenge.

Students at the Early Learning Center in St. Martinville, Louisiana,
work on their FIRST LEGO League Jr. model.

“When implementing new programs in a school where all students qualify for free lunch,
there are many challenges that must be overcome,” Louis continued. “We were able to
overcome these challenges with the STEM Equity Grant. Students worked on a leveled
playing field, as they did not have to pay for anything; students were provided transportation
home, as well as an after-school snack. Students were free to explore and work as equals
on a team.”

STRATEGY: Enable peer-to-peer or near-peer mentoring
Many schools find that starting new robotics programs is easier when they can tap into the
expertise of students and coaches from more experienced teams. For example, students
from Boys and Girls Haven, a residential school in Louisville, Kentucky, attended a local
FIRST® Tech Challenge event to network with peers from other teams. One of those teams,
the Electric Legends, later visited their campus to share their experience and hold a friendly
scrimmage (see sidebar, “Transformative learning through robotics”).
Educators at Gwinnett County Public Schools in Norcross, Georgia, have tapped into
near-peer mentoring as they use a STEM Equity grant to extend FIRST LEGO League
teams to every elementary school in the district. This year’s award also enabled two
middle schools to bring FIRST Tech Challenge (grades 7-12) to their seventh and eighth
grade students for the first time.
William H. Nye, who oversees the STEM academy at Gwinnett’s Meadowcreek High
School, explained sharing knowledge has been fundamental to his school district’s
success. At a kick-off breakfast, prospective coaches and mentors met with the district’s
FIRST® Robotics Competition (grades 9-12) team and volunteers to learn about robot build,
design, and coding. Soon after, students, coaches, and mentors all attended a “Robotic
Saturday” event, where teams worked on their robots, practiced coding, and reviewed
judging rules.
In addition to these introductory events, the middle school program is integrated with the
high school FIRST Robotics Competition team through “Meadowcreek Colts to Mustang,”
an intern program which assigns high school students to FIRST LEGO League Jr., FIRST
LEGO League, and FIRST Tech Challenge teams. The interns support the students and
coaches, creating a sustainable pipeline of motivated and driven students of robotics and
coding into the district’s “School of STEM” pathway programs and the community. This
pipeline extends beyond the FIRST programs into the community. Nye is very proud that
several of his robotics students have continued their work by designing and installing a
FarmBot in a community garden. “The grant has enabled us to bring students, parents,
coaches, and communities together in a true learning community,” he said.
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Creating opportunity and impact
FIRST STEM Equity Community Innovation Grants level the playing field for disenfranchised
communities and students, giving young people the chance to develop lifelong problemsolving and team-building skills, as well as STEM skills in engineering and coding. FIRST
STEM Equity Community Innovation Grants reached 2,336 students on 308 teams during
the 2017-2018 season. These programs reached many students who might otherwise not
have had access to STEM learning opportunities: 80 percent of students were economically
disadvantaged, 47 percent were girls and young women, 31 percent were African
American, and 30 percent were Hispanic and Latino.

A FIRST LEGO League team from Compton
Unified School District competes in California.

Nearly all coaches in these programs reported significant improvement in STEM learning,
interest in STEM careers, problem-solving ability, and leadership and teamwork skills by
implementing FIRST programs. Coaches reported that, compared to before the program
was implemented, students are more likely to accept input from others, to persevere
through difficulties, to accept failure as part of learning, and to ask more questions about
a problem.

COACHES SEE IMPROVED INNOVATION SKILLS
As a result of participating on the team, the majority of team members now:

Accept input and feedback from others

Persevere despite challenges or barriers

90%

88%

of coaches agree or
strongly agree

Accept failure as part of learnings

84%

of coaches agree or
strongly agree

of coaches agree or
strongly agree

Ask more questions about a problem

79%

of coaches agree or
strongly agree

Source: 2017-2018 STEM Equity Community Innovation Grant Evaluation Results

Beyond the numbers, FIRST programs can change lives and attitudes, giving students who
might otherwise be left behind the chance to reach their full potential. Redell Louis of the St.
Martin Parish School Board put it this way: “Our students were very excited and eager to
attend the FIRST program. They gained confidence and team building skills, which inspired
them to become real world engineers. The students who were privileged to be part of this
initiative had never been exposed to designing, coding, or programming, so this grant
definitely accomplished the goal of exposure and understanding of basic robotics. Several
students have decided to pursue careers in engineering, for this experience has opened a
whole new world for them. What more could we ask for?”
1 “Diversity in the STEM workforce varies widely across jobs,” by Cary Funk and Kim Parker, Pew Research Center, January 6, 2018.
http://www.pewsocialtrends.org/2018/01/09/diversity-in-the-stem-workforce-varies-widely-across-jobs/
2 Cited in “New report on STEM deserts shows troubling trend for high-poverty schools,” Medium, July 26, 2017.
https://medium.com/@CSBA/new-report-on-stem-deserts-shows-troubling-trend-for-high-poverty-schools-6fd4c7cbc34d
3 Underserved populations include: Girls and young women, economically disadvantaged students, first generation in college,
disconnected youth, and those living in rural or urban areas
4 Underrepresented populations include: Hispanics and Latinos, African Americans, American Indians, and Native Hawaiians and
Pacific Islanders
5 Vulnerable youth include: Youth emancipating from foster care, runaway and homeless youth, youth involved in the juvenile
justice system, immigrant youth and youth with limited English proficiency, youth with disabilities and/or receiving special
education, and LGBTQ+ youth
6 Access the free “Strategies for Inspiring Success for All” three-part training module course at
https://www.firstinspires.org/inspiring-success and additional educator resources at https://www.firstinspires.org/educators
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