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Developing an innovative underwater robotics program that catapults STEM impact for students
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@& \WHAT IS SEAPERCH?

SeaPerch is an innovative underwater robotics program that teaches teachers and students to build an
underwater Remotely Operated Vehicle (ROV) in either a classroom-of-eahool setting. Students

build the ROV from a kit comprised of lewost, easilyaccessible parts, following a curriculum that
teaches science, technology, engineering and mathematics (STEM) with a marine engineering theme.
Throughout the project, students will learn engineering concepts, problem sdksigy, skillsand
teamwork. In addition, they are exposed to all the exciting careers that are possible in naval
architecture and marine/ocean engineering.
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@& PURPOSE

Building a SeaPerch ROV teaches basic skills in ship and submarine design, and encourages students
to explore naval architecture and ocean engineering principles. Additionally, students gain knowledge
of tool safety and technical procedures.

SeaPercheée

Is a handsn educational program for Middle and High School Students
Is fun and challenging

Is a curriculum that meets national learning standards

Integrates STEM (Science, Technology, Engineering, Mathematics)
Provides training for teachers

Builds teamwork and inspires young minds

Introduces STEM career discussions

=A =4 =4 =4 4 -4 A

Students learn best by doing; and duringSkaPerclprogramthey follow steps to completely
assemblan underwater ROMAfter the SeaPerdROV is constructed, students are encouragedst
their vehicles, deploy them on missions, and competeamgetition(a SeaPerch Challeng¢) take
what they have learned to the next level. SeaPerch Challenges foster an end goal, reward
sportsmanship, spirit and presentation skills, as wetiastery ofengineering and sciencencepts.
Events at the Challenge can include:

Vehicle performancemaneuvering and object recovery

Innovative design

Team presentations

EngineeringNotebooks document planning, design, construction, testing, anditegar
Team spirit and sportsmanship at the event

=A =4 =4 -4 4

Winners ofrecognizedegional or state challenggsalify tocompete in thénternational SeaPerch
Challenge held each spring.

One of the most important aspects of SeaPerch is that it includes training for teachers. The two
methods of training are online, either with a webcast or video training modulessibe tnraining.

One tooneanda-half-dayonsite training may be arrangedon requesbased on availability Please
visit http://seaperch.org/contaand submit a request if you are interested in discussing SeaPerch
training at your location. Continuing education and/or pradess development credits may also be
offered, as educators are often required to attend workshops throughout the year to maintain their
teaching license.
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The SeaPerch curriculum has been designed to meet many of the national learning standards identified
by theU.S.government, as well as the new Common Core standards. With one project, schools are
able to teach many of the concepts required for their dexdéusing a fun, hanesn activity for

students. Some of the concepts the studeats while building the SeaPerch ROV include the

following:

Ship and submarine design
Buoyancy/displacement
Propulsion

Soldering/tool safety and usage
Vectors

Electricity/circuits and switches
Ergonomics

Waterproofing

Depth measurement

Biological sampling

Attenuation of light

Moment arm, basic physics of motion
Career possibilities

=4 =4 =4 =4 A -4 -4 - -8 a8 - —n

@ PROGRAM BENEFITS

Meets National Learning Outcomes:
The SeaPerch Programeets many of the national learning outcomes for science, including NSTA
science standards.

Encourages STEM Education:
SeaPerch heavily focuses on science, engineering, technology, and mathematics to support future
scientists in these important areas.

Supports Diversity:
The program focuses on presenting the possibilities of technical careers to minorities, girls, and other
underrepresented populations.

Costs Per Student Are Low:The price per kit is $179, and a single kit can be used for a teanmt@f up
5 (depending on age range). Seed funding or subsidies may also be available to help start your
program. Pleasevisit http://www.seaperch.org/order_Kdr current pricing.

Provides Web Resources & Commmnity:
The SeaPerch websitettp://www.seaperch.orgrovides resources, tools, information, and an active
community.
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@ THE STEM CHALLENGE

The world is changing. Every job of the future will require a basic understanding of math and science.
STEM (Science, Technology, Engineering, and Mathematics) education is vitally important for our
students to learn and become excited about, becauserttzend for STEMeducated workers

continues to grow exponentially eagbar

In 2016 thel.S.ranked3rdin the world in the number abllege graduates IBTEM related

programs. However, the number of U.S. STEM graduates was only 12% compareadlimiee of

STEM graduates in China. ny 5% of science degrees are awarded in engineering, as compared with
50% in China. If it is not addressed, the expected shortage of skilled workers could decrease the
nation's global competitiveness and result inc& [a expertise in critical areas.

The Countries With The Most STEM Graduates

Recent graduates in Science, Technology, Engineering & Mathematics (2016)

China il 4.7m

india = [ 2.6m

United States 2= I 568,000

Russia mmm [ 561,000

Iran == I 335,000 w

Indonesia ™= I 206,000

Japan e | [l 195,000

@O®O

@statistaCharts Source: World Economic Forum StatiSta 5
These statistics show how few students are engaged in STEM fields:

T 33% of eighth graders are interested in STEI

7
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ébut only 6% of them will graduate coll ege
Only 18% of high school seniorsearanked scieneproficient.

Only a third of high school seniors are ranked npatificient.

Undergraduate programs in science and engineering report the lowest rate of retention of all
college disciplines.

Although the numbers of students interestechith working towards degrees in STEM fields is very
low in the United States, the benefits of a STEM education are high:

T Students with bachel ordéds degrees in engineet
their peers.

1 Jobs in mathematics airecreasing four times faster than the average job growth.

T More than 30% of current science and technology professionals are expected to retire in fewer
than eight years.

T More S&P 500 CEOs earned their undergraduate degrees in engineering than in any other
field.

T Scientific innovation has produced roughly half of alBléconomic growth in the past 50
years.

The STEM challenge is to increase enthusiasm for these vital fields of education, and SeaPerch is
committed to doing just that through innovative, d&an, and engaging activities and curriculum

& \PACT

SeaPerch can make a huge impact on the student who may be on the fence about entering a STEM
related field, as well as on the one who has never everelpesed to STEM education. In order to

take the first steps towards majoring in a STEM program in college, a student must be both interested
and proficient in STEM. SeaPerch is an ideal opportunity to foster both a passion for STEM as well as
teaching impdant concepts and standards.

STEM Interest
1 SeaPerch provides many venues for teachers to encourage enthusiasm for STEM, as students
learn about, build, operate, and compete with their robots.
1 SeaPerch provides teachers with the opportunity to talkthetin students about majoring in
STEM, as well as careers in those fields.
1 The engaging, fun, and hards activities SeaPerch offers can spark an interest in STEM even
in students who previously showed no enthusiasm for these areas.

STEM Proficiency
1 Sealerch aligns to the national educational standards for science, including the NSTA science
standards.
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T The activities in SeaPerch teach proficiency in many STEM areas in a way that is appealing
and fun for students.

1 SeaPerch lends itself well to interdisciplinary projects, giving teachers the opportunity to
increase proficiency in many areas of science, mathematics and literacy.

T Areas of SeaPerch that students find interestlmglding, problem solving, etc- have direct
correlations to skills needed for a career in a STEM field.

1 STEM careers can have a huge impact on the world, and are challenging and satisfying for
students.

@ \HY NAVAL STEM?

Inspiration, discovery, and innovation are the hallmarks obttlseNavy's Research Enterprise.
Maintaining a technological edge requires a dynamic portfolio of scientific research and technology
development, a culture of innovation, and the capacityaw dipon diverse ideas and approaches.
Tomorrow's scientists and engineers will be at the heart of this innovation process. Without a steady
stream of civilian and enlisted scientists and engineers, the Navy's ability to maintain its science and
technologysuperiority will falter over time. Consequently, increasing the STEM pipeline has become
a critical priority for the Navy so th#tis capable of tackling the challenges of the future.

By offering a broad range of STEM education and outreach prograenNlatvy seeks to address the
national crisis of decreasing college enrollments and careers in science and engineering. Through
programs like SeaPerch, the goal is to engage and inspire young people by exposing them to exciting,
handson, and mentebased pograms that build science, engineering and technology skills, while at

the same time fostering selbnfidence and life skills.
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@ CosTs

Educators are Able to Control Costs

Among the virtues of the SeaPerch progrartine available leverage to spend as little or as much as

you want. Some teachers/leaders borrow tools from school shops or parents for the construction. Some
teachers/leaders reuse every part from year to year. The program lets teachers be cremfiwre and f

out how SeaPerch best fits into their classroom or program.

Parts are Inexpensive, Easy to Find & Replace
We've made every effort to find the lowest cost, best quality, most easily accessible parts for the
SeaPerch ROV. We wanted to make everpbé SeaPerch easy to find and replace. We kffgr

replacement parts on the website at a low cost, so a program is able to reuse some parts, and purchase
those they need to replenish directly from the website.

PHOTO BY DR. RICHARD JAME!
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@ FREQUENTLY ASKED QUESTIONSFAQS)

For complete up to dateAQs, please visltttp://seaperch.org/fags

Who sponsors the program?
The Office of Naval Research is one of the primary sponsors of the SeaPerch pFagrarfull list of

current sponsors, please $ep://www.seaperch.org/sponsors

Who manages the program?
SeaPerch is magad by RoboNation, located at 2700 S. Quincy Street, Ste. 400, Arlington, VA

22206. Visithttp://www.robonation.orgto learn more.

How do | get kits?
All kits must be orderednline athttp://www.seaperch.org/order Kkit

Can | buy just one kit?

Yes.Just vVvisit the website -haanndd csliidcek, fAaOrdd ecrl ikci kt st
my kitso icon and @ansiderwhethér yon eeedatopurghase a toohkit if you
dondt hayv alisttofithem tao ke lviswed from the order page.

What age group is SeaPerch appropriate for?
Any age from 6th grade through college freshmen can benefit from the progiéismeasily scalable

for those ages depending on how you wish to use it.

If you will be using the kits with younger students, we recommend lots of supervision and that you
allow extra time for completion of the build.

Please keep in mind that the toolsl &upplies that are used during a build require dexterity and good
handeye coordination. For this reason, we typically recommend building the ROVs with kids who are
in at least 6th gradedowever,students of any age can drive a SeaPerch with adult supervision.

Who can be a part of SeaPerch?

Schoolscan use SeaPerch as part of a curriculum or after school actlitips such as-#, Boy or

Girl Scouts, or homeschoolers are also good candidatgsaldout any group of middle or high school
students gathered with an interest in STEM can participate in SeaPerch!

Is there a curriculum connected to SeaPerch?

Yes, there is both a standard build cu
complimentary | essons and activities (
learning standards for STEM for middle and high school, wisicime of the key benefits of the
program.

11
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Can we add enhancements to our ROV?

Yes, we encourage students to think outside the box in the creation of their ROVs. You can purchase
any small underwater camera and é@dd the vehicle.A sensor suite can also be added which can
measure and report dathis will soon beavailable onlie websiteStudents also often choose to

decorate their ROVs with paint or colored floatation devices.

How long does the build take?

SeaPerch is scalable to meet your needs and learning outcomes. If you wish to simply build the
vehicles, you can do so infew days.At a minimum, we recommend you schedule 10 hours of build

time. If you wish to stretch out the learning process and incorporate other activities/teaching units into
the actual build, that works well also. Some schools have taken a whokesetoduild the SeaPerch
ROVs. l'tos all up to you and what concepts/ out «
and your students.

How many kits are required for my group of students?
We recommend one kit per&lelementary students;533middle school students, of&high school
students.

Do | need tools?

There is a teacher tool bag that you can order via the website, which provides everything you will need
to build the SeaPerch. Tools can be shared by students and reused yearly. Yo msg your own

tools if you have them available.

Is training available?

If you are interested in bringing a SeaPerch build training to your location, contact us to learn more.
We also have online training videos that step through the entiredvagdss and are available for
beginner or advanced users. It is helpful to do an actual build with a SeaPerch kit (and using the tools
from the toolkit) while watching the online training videos. The videos may be downloaded for
viewing offline, and are &signed to be paused as needed.

What i f we dondét have a pool ?

Many localhotels,YMCASs, or colleges will allow access for your testing and challenges, once you
explain your missionlf all else fails, you can purchase a small abgrkauind pool or use ailge

plastic tub.

What does it cost?

The SeaPerch Kit (including battery and charger) costs $179. A Tool Bag containing tools that can be
used for multiple SeaPerch his, that can be reused year after yeasts $249. There are also special
parts andeplacement parts available on the website for various other néedsurrent prices, please

visit http://www.seaperch.org/order_Kkit

| would like to do this, but have limited funding. Can you help?
Through the Office of Naval Research (ONR), there may be damted grant funding available to

12
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help provide up tdive kits and one tool kit to help you get started. There is a short grant application
that you will be asked to complete as part of the kit ordering proElesse kit grants are based on
funding availability.

What do we need to make a successful program?

A committed champion willing to advocate for the program! The more people that can provide support
for the program, the better. It is always helpful to have a larger group of teachers working together, as
well as an administration willing to provide suppdirpossible, a university, college, or community
college partner, local industry support, community volunteers/mentors, and/or tech support can all
help your program reach great heights!
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