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 What Is SeaPerch? 

                 

 WHAT IS SEAPERCH? 
 
SeaPerch is an innovative underwater robotics program that teaches teachers and students to build an 

underwater Remotely Operated Vehicle (ROV) in both classroom or out-of-school setting. Students 

build the ROV from a kit comprised of low-cost, easily accessible 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 solving, teamwork design 

skills and are exposed to all the exciting careers that are possible in naval architecture and 

marine/ocean engineering.  
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What Is SeaPerch? 

                A. Purpose (1 of 2) 

 

 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 

 

SeaPerch  

 
¶ Is a hands-on education 

¶ Is Fun and challenging 

¶ Is a curriculum that meets national learning standards 

¶ Integrates STEM (Science, Technology, Engineering, Mathematics) 

¶ Teaches the teachers 

¶ Builds teamwork and inspires young minds 

¶ Introduces STEM career discussions 

 

Students learn best by doing; and during the process of building SeaPerch, they follow steps to 

completely assemble the Remotely Operated Vehicle (ROV.  After the SeaPerch robot is constructed, 

students are encouraged to test their vehicles, deploy them on missions, and compete in a culminating 

event, to take what they have learned to the next level. SeaPerch Challenges foster an end goal, reward 

sportsmanship, spirit and presentation skills, as well as mastery of the concepts. Events at the 

Challenge can include:  

 

¶ Vehicle performance - maneuvering and object recovery 

¶ Innovative design  

¶ Team presentations 

¶ Notebooks - document planning, design, construction, testing, and learning  

¶ Team spirit and sportsmanship at the event  
 

Winners of regional or state challenges can compete in the National 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 modules, or on-site training. 

The on-site training is offered in several locations at set times throughout the year, at no charge (with 

meals included during the 1 or 1.5 day training).  Travel expenses are not covered. Continuing 

education and/or professional development credits may 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 the government, as well as the new Common Core standards. With one project, schools are able to 

teach many of the concepts required for their grade level using a fun, hands-on activity for students. 

Some of the concepts the students learn during the build include:  

 

¶ 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  

 

 

 

 

 PROGRAM BENEFITS 
 

Meets National Learning Outcomes:  

The SeaPerch Program meets many of the national learning outcomes for science.  

 

Encourages STEM Education:  

SeaPerch heavily focuses on science, engineering, technology, and mathematics to support future 

scientists in those important areas. 

 

Supports Diversity:  

The program focuses on presenting the possibilities of technical careers to minorities, girls, 

and underrepresented populations.  

 

Costs Per Student Are Low: The price per kit is $143. Seed funding or subsidies may be available to 

help start your program.  

 

Provides Web Resources & Community:  
The SeaPerch website provides resources, tools, information, and an active community. 
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What Is SeaPerch? 

 B. The STEM Challenge 

 THE STEM CHALLENGE 
 

The world is changing every job of the future will require a basic understanding of math and science. 

Science and technology careers exist in a culture of inspiration, discovery, and innovation.  STEM 

stands for Science, Technology, Engineering, and Mathematics.  STEM education is vitally important 

for our students to learn and become excited about, because the demand for STEM-educated workers 

continues to grow exponentially each day.  The U.S. has fallen from 3rd to 17th in the world in the 

number of college graduates in engineering programs. In the U.S., only 5% of science degrees are 

awarded in engineering, as compared with 50% in China. It is estimated that 400,000 engineers will be 

needed by 2014. If it is not addressed, the expected shortage of skilled workers could decrease the 

nation's global competitiveness and result in a lack of expertise in mission-critical areas.  

 

These statistics show how few students are engaged in STEM fields: 

 

¶ 33% of eighth graders are interested in STEM careersé 

¶ ébut only 6% of them will graduate college with a STEM degree. 

¶ Only 18% of high school seniors are ranked science-proficient. 

¶ Only a third of high school seniors are ranked math-proficient. 

¶ Undergraduate programs in science and engineering report the lowest rate of retention of all 

college disciplines. 

¶ The US is ranked 27
th
 out of 29 for the rate of STEM bachelorôs degrees awarded.  

 

Although the numbers of students interested in and working towards degrees in STEM fields is very 

low in the United States, the benefits of a STEM education are high: 

 

¶ Students with bachelorôs degrees in engineering had the highest average starting salaries of all 
their peers. 

¶ Jobs in mathematics are increasing four times faster than the average job growth. 

¶ More than 30% of current science and technology professionals are expected to retire in fewer 

than eight years. 

¶ More S&P 500 CEOs earned their undergraduate degrees in engineering than in any other 

field. 

¶ Scientific innovation has produced roughly half of all US economic 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, hands-on, and engaging activities and curriculum! 
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What Is SeaPerch? 

   C. Impact 

 IMPACT 
 

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 even been exposed 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 important concepts and standards.  

 

STEM Interest 

 

¶ SeaPerch provides many venues for teachers to encourage enthusiasm for STEM, as students 

learn about, build, operate, and compete with their robots.  

¶ SeaPerch provides teachers with the opportunity to talk with their students about majoring in 

STEM, and careers in those fields. 

¶ The engaging, fun, and hands-on activities SeaPerch offers can spark an interest in STEM even 

in students who previously showed no enthusiasm for these areas.  

 

STEM Proficiency 

 

¶ SeaPerch aligns to the national educational standards for science. 

¶ The activities in SeaPerch teach proficiency in many STEM areas in a way that is appealing 

and fun for students. 

¶ SeaPerch lends itself well to interdisciplinary projects, giving teachers the opportunity to 

increase proficiency in many areas of science, mathematics and literacy. 

¶ Areas of SeaPerch that students find interesting-building, programming, problem solving, etc. 

have direct correlations to skills needed for a career in a STEM field. 

¶ STEM careers can have a huge impact on the world, and are challenging the satisfying. 
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What Is SeaPerch? 

     D. Why Naval STEM? 

E. Costs? 

 WHY NAVAL STEM? 
 

Inspiration, discovery, and innovation are the hallmarks of the Navy's Research Enterprise. 

Maintaining a technological edge requires a dynamic portfolio of scientific research and technology 

development, a culture of innovation, and the capacity to draw upon 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 

Technology superiority will falter over time. Consequently, increasing the STEM pipeline has become 

a critical priority for the Navy so that we are capable of tackling the challenges of the future.  

 

By offering a broad range of STEM education and outreach programs, the Navy 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, 

hands-on, and mentor-based programs that build science, engineering and technology skills, while at 

the same time fostering self-confidence and life skills. 

 

 

 

COSTS 
 

Educators are Able to Control Costs 

Among the virtues of the SeaPerch program is the 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 creative and figure 

out how SeaPerch best fits into their classroom.  

 

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. We wanted to make every bit of a SeaPerch easy to find and replace. We offer replacement 

parts available on the website at a low cost, so a program is able to re-use some parts, and purchase 

those they need to replenish directly from the website.  
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What Is SeaPerch? 

F. Frequently Asked Questions (1 of 3) 

 

 FREQUENTLY ASKED QUESTIONS 
 

Who sponsors the program?   

The Office of Naval Research sponsors the program. 

 

Who manages the program?  

Association for Unmanned Vehicle Systems International Foundation (AUVSI) 

2700 S. Quincy Street, Ste. 400 

Arlington, VA 22206 

 

How do I get kits?  

Order them on the website with credit card or submit a purchase order with your order as a download. 

You will receive a confirmation of your order status when it is approved, and then when it is shipped, 

you will receive the tracking number(s).  

 

Can I buy just one kit? 

Yes.  Just visit the website and click ñOrder kitsò on the right hand side, and click the ñI will pay for 

my kitsò icon and you will be on your way!  Consider whether you need to purchase a tool kit if you 

donôt have the tools ï a list of them can be viewed from the order page. 

 

When can I begin?  

As soon as you order the kits and we ship them out. Usually a couple of weekôs lead-time.  

 

What age group is SeaPerch appropriate for?  

Any age from 5th grade through college freshmen can benefit from the program, as itôs easily scalable 

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

 

Who can do this? 

Schools do it as part of a curriculum or after school activity.  Also, clubs such as 4-H, Boy or Girl 

Scouts, homeschoolers, just about any group of middle or high school students gathered with an 

interest in STEM! 

 

Is there a curriculum?  

Yes, there is a standard build curriculum found on the website under ñBuildò. It meets many of the 

national learning standards for STEM for middle and high school, which is one of the key benefits of 

the program. There are also complementary activities that can be found under ñTeachò on the website 

that will help you teach concepts. 
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What Is SeaPerch? 

F. Frequently Asked Questions (2 of 3) 

 

Can I add enhancements? 

Yes, we encourage students to think outside the box in the creation of their ROVs. You can purchase 

any small underwater camera and add those onto the vehicle.  A sensor suite can also be added which 

can measure and report data, available on the website. 

 

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 in a few 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 whole semester to build the 

SeaPerches. Itôs all up to you and what concepts/outcomes you want to teach and achieve with the 

SeaPerch and your students.  

 

How many kits do I need per student?  

We recommend 4-6 elementary students per kit, 3-5 middle school students, or 2-4 high school 

students. 

 

Do I need tools?  

There is a teacher tool bag that you can order as well, which provides everything you will need to 

build the SeaPerch. Tools can be shared by students. 

  

Do I need training?  

We offer teacher training as an option for those of you who would like to be trained in the building of 

the SeaPerch.  Training is available on the website as build videos, supported by live webcasts for 

troubleshooting.  The training is available for beginners as well as advanced. 

 

What if we donôt have a pool? 

Many times, local hotels or YMCAs or colleges will allow access for your testing and Challenge, once 

you explain your mission.  If all else fails, you can purchase a small above-ground pool or use a large 

plastic tub. 

 

What does it cost?  

In total, a basic SeaPerch Kit (including battery and charger) currently costs $143. A Tool Bag 

containing tools that can be used for multiple SeaPerch builds (and reused year after year!) currently 

costs $223. 
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What Is SeaPerch? 

F. Frequently Asked Questions (3 of 3) 

I would like to do this, but have limited funding. Can you help?  

Through the Office of Naval Research (ONR), there may be some limited grant funding available to 

help provide up to a few 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 process.  

 

What if I have a sponsor willing to help me fund part or all of the kits I need?  

This will help us bring SeaPerch to an even larger audience of eager students!  If you have some 

funding, you will be asked to enter that during the order process, and then you can provide payment at 

the conclusion of the order.  

 

What do we need to make a successful program?  

A committed champion willing to advocate for the program. A group of teachers/principals, an 

administration willing to take this on, a university/college/community college partner, local industry 

support, community volunteers/mentors, and government involvement for mentors/tech support is 

always helpful.  
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Starting a Program 
 

In this guide, you will find everything you need to start a SeaPerch program, from lists of necessary 

materials to competition framework to lessons and curriculum builders. Information can also be found 

on the SeaPerch website, http://www.seaperch.org/index, as well as the MIT SeaPerch website, 

http://seaperch.mit.edu.  
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Starting a Program 

A. National Framework 

 

NATIONAL FRAMEWORK 
 

The following flowchart gives an overview of the SeaPerch framework in the US. Because SeaPerch is 

now a fast-growing program across the country, some groups only hold regional competitions at this 

time and have not worked up to the state or national level. SeaPerch is committed and eager to helping 

all new groups become a part of our growing framework! 
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National Framework 

a. States Diversity 

b. Need for a Champion 

 

STATES DIVERSITY 
 

SeaPerch embraces all new groups and regions that wish to become involved. No matter how small 

your group might be, you have the opportunity to impact students for lifelong learning through the 

SeaPerch program.  

 

In the US, 42 states, plus the District of Colombia, are currently participating in SeaPerch. Because 

participation is still growing each year, states may be at different levels of organization. For example, 

Oklahoma just started their first SeaPerch program in 2012 and will hold a small regional competition 

this year, while Indiana has participated in SeaPerch for three years and has four regional competitions 

and a state competition, and takes several teams to nationals. Our goal is to eventually involve all 50 

states and to have all states able to participate in the national framework levels of regionals, state 

competitions, and the national competition.  

 

 

NEED FOR A CHAMPION 

 

In order to make SeaPerch run smoothly and successfully for your school or organization, you need a 

committed champion who is willing to advocate for the program and its impact for students. This 

person can be a parent, a teacher, an administrator, a local industry or university partner, or anyone 

else who is able to promote the program and its benefits while helping students succeed. A champion 

should be able to support the students from beginning to end, including the build, testing, and 

competitions. They should also be the one to maintain contact with other regional and/or state teams, 

and the SeaPerch website.  
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Starting a Program 

B. Target Audience 

C. Managing a Program Build 

 

 TARGET AUDIENCE 
 

SeaPerch is appropriate for students from fifth  grade up through college freshmen. The curriculum is 

easily scalable for these ages depending on how teachers wish to use it. SeaPerch Challenges provide 

two separate groupings for middle and high schoolers.  

 

 

 

 MANAGING A PROGRAM BUILD 

 

There are many things to consider when starting a SeaPerch program for your school or organization. 

What materials are necessary? How many students can work on one ROV? How will I (the 

teacher/leader) learn how to build the robot in order to teach my students? All the necessary 

information for starting a SeaPerch program build can be found in this manual. Additional 

information, including build videos and connection links, can be found on the SeaPerch main website, 

http://www.seaperch.org/index.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


