Bridging the
STEM Gap
for

Rural
Students
Even with limited
resources, schools
far from urban
centers are
making real-world
connections for
pursuits in science
and technology
BY BARBARA L. PETERSON
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he need to prepare young
students for STEM careers
is urgent. That’s even true
in Washington state, ranking fourth nationally for
technology-based corporations as
home to Microsoft, Boeing, Amazon
and many smaller employers. STEM
is serious business in our state.
An estimated 45,000 STEMrelated jobs in Washington will go
unfilled in 2017. The successful new
employees are likely to come from
outside the state. Washington ranks
46th nationwide for students participating in science and engineering
graduate programs and remains a
major net importer of bachelor- and
graduate-level STEM professionals.
Washington’s STEM employers seek more well-prepared local

applicants. What’s needed are more
students in the pipeline, and that
means students from the many rural
communities.

Collaborative Avenues
For students in Washington’s rural
school districts, the hurdles to meet
the demands of STEM employers
are high. Rural students have limited
access to rigorous STEM coursework.
Smaller student populations mean
low enrollments in Advanced Placement and International Baccalaureate
courses, making them hard to justify
and staff. Important courses may
be offered only once in two years, if
at all. Small, geographically isolated
towns offer few STEM role models
and mentors.
With tight budgets, uncompetitive
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salaries and isolated communities far
from big-city amenities, rural school
districts struggle to recruit and retain
qualified teachers. An additional
instructional challenge comes from
the fact our state has the third highest percentage of rural English language learners in the nation. Most are
Spanish-speaking, from agricultural
families whose livelihoods connect
them to the state’s fields, orchards and
vineyards. Too often, these students
have not benefitted from a strong academic preparation.
What can rural education leaders
do to address these challenges? Based
on our experiences in rural Washington, quite a few options exist.
First, school system leaders must
realize they don’t have to go it alone.
In Washington state, projects known

as GEAR UP, funded by the U.S.
Department of Education, connect
University of Washington, Washington State University, Central Washington University and education nonprofits with more than 34 rural school
districts serving 25,000 students in
the central and eastern regions with
postsecondary outreach services that
focus on STEM. Through these partnerships, small districts have been
able to put in place meaningful curricular innovations, STEM events and
summer camps — all of which inspire
students to prepare for careers in
STEM fields.
“One small example of the value of
our partnership with Central Washington University was a career night
where we brought back one of our
own graduates who now works for

In the Quincy, Wash., School District,
middle schoolers work on an engineering
project relating to a food scarcity crisis in
Mali, West Africa.
an aerospace company. He told our
students that people like them are
currently employed in cool STEM
fields,” said Scott Ramsey, principal
of Quincy Junior High School in
Quincy, Wash.

Building Rigor
Strong academic preparation remains
key to students’ STEM readiness.
Using various strategies, our rural district partners are working to enhance
classroom academic press — a culture
of high expectations, strong aspirations and rigorous academics — in
math, science and English.
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says Barry DePaoli, Chelan School
District superintendent. “That means
starting earlier, in elementary and
middle school.”
Districts making inroads in STEM
learning provide support to students
through after-school tutoring, access
to technology and careful academic
case management.

Barbara Peterson (far right), is executive director of the Northwest Learning and
Achievement Group in Wapato, Wash.
To address the differing needs of
their students, school districts such as
Oroville, Chelan, Wenatchee and others in the eastern half of Washington
have adjusted daily schedules to allow
teachers to differentiate instruction.
While some students engage in remedial learning, others pursue more rigorous work, including projects involving science and technology.
The proximity of middle schools
and high schools to each other in
rural settings enables unique collaboration. This fall in Tonasket, the middle school robotics teacher will offer a
new high school robotics class extending the two sections now offered at
the middle school.
High school juniors and seniors
in Washington can accumulate up to
two years of college credits — punching up their transcripts and enabling
them to begin their university studies
as juniors. An increasing number of
Washington’s rural students are taking advantage. Rural students in the
10-district Central Washington University GEAR UP consortia are earning more than twice as many college
credits as they did four years ago.
Some rural districts are expanding
their AP course offerings, despite low
enrollments, by carefully designing
single classes that offer both collegein-the-high school and general education credits.
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All of this takes highly dedicated
teachers and creative administrators,
but you will find these educational
heroes in many rural schools, working
to level the playing field for their students in the college access game.

Sparking Passion
Helping districts strengthen math and
science curricula is critical, but this
work must be accompanied by efforts
to inspire students’ passion to pursue
STEM. Our programs build student
interest in STEM careers, promote
and support the required academic
rigor and engage students in realworld STEM projects. All are necessary for student success.
Rural communities also are helping out. The small local cinemas in
Omak and Chelan in central Washington have opened their theaters
to show the first-run film “Hidden
Figures” to entire classes of students
from Omak, Tonasket, Chelan and
Manson, helping dispel the stereotype
that only white males have a role in
STEM careers.
Another necessity is time. To
ensure more students complete AP
math and science, we push for strong
preparation in middle school. “We
know STEM jobs are demanding, but
we believe in our students and stand
behind them to build the skills they
need for careers to which they aspire,”

How do you motivate middle schoolers to this hard work? Rural students
tend to be practical. Rather than telling them, we show them why STEM
learning is important and how they
can do it. Our activities are designed
to “catch” them being scientists and
engineers, to draw on their own experiences and abilities so they see themselves in and become excited about
STEM careers.
We engage our 8th graders in
this real-world STEM scenario: In
Mali, West Africa, political unrest has
forced thousands of small farmers
and their families to flee their land for
safety in Bamako, the nation’s capital.
The overwhelmed city is unable to
feed its people. It now is full of unemployed farmers.
The assignment is this: Using only
detritus available on Bamako streets —
broken pallets, plastic bags, water bottles, rope and cloth — students work
in teams to design vertical gardens for
the displaced farmers to grow food
to feed their families or sell to others.
The assignment draws on students’
agricultural roots and funds of knowledge. The problem is complicated and
there is no single, elegant solution. As
such, each team’s answer is valid. And
students actually work as engineers —
they address a societal need, observe
resource constraints and through trial
and error fashion solutions.
Another unconventional activity introduces students to healthcare
professions, which are high-demand
careers in rural areas. In partnership
with university faculty and graduate
students, we’ve created Zombie Apocalypse, a collection of learning activities using curricula from the Centers
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Show, Not Tell

Rural Districts Can Be Pace Setters in STEM
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onasket, Wash. (pop. 1,032), sits near the Canadian border,
260 miles east of Washington’s Silicon Forest outside of
Seattle, location of most of the state’s technology corporations. The Tonasket School District, however, is not letting
its distance prevent its students from pursuing careers in the
sciences, technology, engineering and math.
Over the last few years, Tonasket, which has 1,050 students in
its K-12 system, has become a model for rural strategies to promote STEM interests and STEM education. Its middle school currently boasts two class sections of robotics, with 14 middle and
three high school VEX Robotics teams competing in area competitions. Six Tonasket teams qualified to compete in VEX world
competitions in Louisville, Ky., this spring, with one team entering
the competition ranked 49th in the world.
Meanwhile, a science teacher at Tonasket High School,
Carissa Haug, a chemist who left her industrial workplace to
“give back,” she said, to public education, now teaches two
semester-long sections of middle school engineering to 300 students each year. Her students use a middle school engineering
curricula “Engineering Everywhere,” designed by the Museum of
Science in Boston. Units in the course include vertical farming,
biodegradable plastics and animal prosthetics.
With Tonasket’s access to unfettered views of the rural night
sky, two teachers, 15 students and five Tonasket community
members participate in the RECON project (Research and Education Cooperative Occultation Network), a National Science Foundation project supervised by Cal Polytechnic. They use powerful
telescopes to observe and map portions of the Kuiper Belt, contributing real learning to a national space database.
Hands-on Partnerships
To help recruit rural students to expanding job opportunities in
the field of medicine, Tonasket has partnered for two years with
nearby North Valley Hospital to build an outreach and training
program for a nursing certification program with others pending.
Tonasket also is one of four area school districts studying
the impact of wildfires that plague the region through a robust
partnership between scientists and schools. For the past two
summers, student teams from Wenatchee, Manson, Chelan and
Tonasket have been dispatched to collect, test and monitor evidence of fire damage, deforestation, soil erosion and water quality. In this multi-year effort, students learn the scientific method,

for Disease Control and American Red
Cross. Through simulations of zombie invasions, students act as medical
technicians learning about bloodborne pathogens and how to protect
communities from infectious diseases.
They get a primer in public safety
as they develop evacuation plans to
protect their town from a zombie
incursion. This highly engaging fic-

Middle school students in Tonasket, Wash., set up telescopes
for evening observations.
job shadow STEM professionals, collect data and contribute to
real science databases, building both a passion and a solid application for STEM careers.
As Tonasket Superintendent Steven McCullough notes, “Being
rural doesn’t mean a lack of STEM opportunities. My job is to
help students locate them.”
As Tonasket and its neighboring districts show, rural communities abound with opportunities for students of all ages to tackle
real-world science and engineering problems, making STEM relevant to their daily lives.

tion helps us build interest in myriad
health care careers. It’s also fun —
what kid doesn’t love a good zombie
attack? (See resources, page 30.)

A Postsecondary Bridge
Nearly all STEM professions require
diplomas from universities, community
colleges or technical colleges. When we
take students on college tours, our uni-
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versity partners make sure each visit
includes a STEM orientation.
Admissions officers from our university partners urge us to get our
students as academically prepared as
possible for college-level expectations.
They also recognize rural school challenges. They advise students to collect
evidence of STEM knowledge and
commitment. Such evidence can help
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In Tonasket, Wash., two students work
on robotics.
admissions officers advocate for students whose academic performance
may not otherwise be competitive.
One artifact we’ve developed
are digital badges awarded for
completion of STEM activities. The
badges, akin to Eagle Scout badges,
are stored online in students’ files,
ready to be accessed for students’
postsecondary admissions. (See School
Administrator’s January 2017 issue.)

Short-Term Benefits
No single strategy will unleash a
torrent of astronauts and engineers
from rural schools, but we can create realistic STEM opportunities for
future generations while improving
prospects for current students. GEAR
UP and similar partnerships, which
operate in every state and uniquely
engage K-12, postsecondary education
and communities, can help identify
and strengthen multiple STEM career
paths for rural learners.
Rural students may need more
time to compete successfully with

their better-resourced suburban peers.
Time is on their side. They may enjoy
a 90-year lifespan during which they
will retool for jobs that do not now
exist. With our state’s robust community college system and through federal partnerships such as GEAR UP
bridging the K-12 and postsecondary
sectors, we can define and strengthen
multiple STEM career paths for rural
students and extend the timetable for
entering university programs, keeping
students’ eye on the prize.
Rural education leaders can help

students each find the path to lifelong passions, including careers in
science, technology, engineering and
math. What’s needed is a willingness
by educators to work hard, think creatively, find partnerships and try new
things — yes, the same things we ask
of students. n
BARBARA PETERSON is executive
director of the Northwest Learning and
Achievement Group in Wapato, Wash. E-mail:
BarbaraPeterson@nlagroup.com. Twitter:
@NLAbpeterson

Additional Resources for Rural STEM
Barbara Peterson says these websites offer practical help for smaller, rural schools eager to expand STEM learning.

kkAmerican Society for Engineering Education, www.asee.org
kkCenters for Disease Control and Prevention’s Zombie Preparedness, www.cdc.gov/phpr/zombies.htm and Preparedness
101: Zombie Pandemic,”a graphic novel, www.cdc.gov/phpr/
zombies_novella.htm
kkCredly digital badge platform, https://credly.com/
kkGEAR UP Project, www.cwu.edu/gearup
kkMuseum of Science, Boston: Engineering Everywhere middle
school curriculum, www.eie.org/engineering-everywhere
kkNorthwest Learning and Achievement Group, www.nlagroup.com
kkThe RECON Project: Research Education and Collaborative
Occultation Network, http://tnorecon.net
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kkVEX Robotics program, www.vexrobotics.com
kkVEX Robotics curriculum and industry certifications, www.
roboticseducation.org/educational-resources/robotics-curriculum
PUBLICATIONS
kk“Attributes of a Global Engineer,” Global Engineering Deans
Council, www.gedcouncil.org/publications/attributes-globalengineer-project

kk“Designing Engineering Experiences to Engage All Students.
Engineering in Pre-College Settings: Synthesizing Research,
Policy and Practices,” by C.M. Cunningham and C.P. Lachapelle,
www.eie.org/sites/default/files/2012ip-Cunningham_Lachapelle_
Eng4All.pdf
kk“Rural Students in Washington State: STEM as a Strategy for
Building Rigor, Postsecondary Aspirations and Relevant Career
Opportunities” by B. Peterson, G. Bornemann, C. Lydon and K.
West, Peabody Journal of Education, Vol. 90, Issue 2, 2015
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WEBSITES
kkAmerican Red Cross’s Zombie Apocolypse Party,
http://redcrossyouth.org/wp-content/uploads/2013/09/
Zombie_YouthActivityGuide.pdf

