This is a general guide for building a SeaMATE PufferFish ROV. It includes a list of
items that need to be purchased for building a PufferFish ROV in a classroom as
well as links to presentations and activities to facilitate teaching and building.

The PufferFish ROV with thrusters and tether is available here for purchase.

Many of the presentations have instructor-added audio files. Click the audio icon
in the top left corner of each slide to hear a MATE instructor’s audio presentation
of the slide.

Click here for the standards alisnments for all PufferFish ROV lessons.

Click here for assessments for the PufferFish ROV Kkit.



https://seamate.org/collections/pufferfish-rov/products/pufferfish-rov-with-thrusters-and-tether
https://drive.google.com/file/d/1EaLWyO3ckMOilnf19H5joQbzMNdPdIQm/view?usp=sharing
https://drive.google.com/file/d/1jIROm9tU1xx7lRKp1mKueATMw9c9Sx4l/view?usp=sharing

Kits/Equipment Materials to Order:

The following materials should be ordered for every PufferFish build.

1 PufferFish ROV Kit per group of students*. A group is usually 2 to 4 students.

1 PufferFish Grab Bag spare parts kits for every 4 to 5 groups of students.

1 MATE Wire Soldering Lab Kit per student.

1 MATE PufferFish practice board kit per student.

1 PVC Frame Kit or Recommended PVC for Your Own Design per group of students,
easily obtainable from your local hardware store and 30 cm of foam from big box
stores / dollar stores.

1 Hydraulics Kit (7.6m) per group of students (if doing Simple Hydraulics).

1 Hydraulic tool (PVC), 1 Non-moving manipulator (plastic hanger) per group of
students.

*PufferFish ROV kits may be taken apart and re-used for future builds. Just the printed circuit

board can be removed and replaced with a PufferFish Circuit Board Kit, or the entire control
box can be replaced with a PufferFish Control Box Kit. See Reusing the PufferFish ROV Kit for
instructions on taking apart and re-assembling a used PufferFish kit.

The following materials need to be ordered only once. They can be re-used for
future ROV PufferFish builds.

1 Power Supply with GFCI plug-in for every 2 groups of students. Note that if you do
not have a source of AC electricity (wall outlet) near your pool, alternative methods
of powering the ROV may be needed.

1 ROV-in-a-Bag Assembled AngelFish Kit per group of students.

1 set of PVC Frame Kit or PVC and Fittings for Your Own Design from hardware store

and 30 cm of foam from big box stores / dollar stores per group of students for the
ROV-in-a-Bag activity.

1 MATE Tool Kit or Pufferfish Set of Tools to construct the PufferFish ROV kit per
group of students. Some consumables may need to be purchased repeatedly.

1 Simple Circuits Lab Kit per group of students.

1 Frame Pool. Used for practice and testing. Not needed if you have full time access
to a larger pool. Note: Purchase in wintertime for large discount; price increased in
springtime.

1 set of simple missions. Pool rings are a simple item to easily pick up from the
bottom of the pool. Alternatively, the Spanish Galleon Competition Kit offers a more

complex mission for ROVs to complete. Alternatively, you can use MATE ROV
Competition missions from past years. See the Missions Presentation for additional

information.


https://seamate.org/collections/pufferfish-rov/products/pufferfish-rov-with-thrusters-and-tether
https://seamate.org/collections/pufferfish-rov/products/pufferfish-components-grab-bag
https://seamate.org/products/wire-soldering-lab-kit?_pos=1&_sid=77c885aea&_ss=r
https://seamate.org/collections/skill-building/products/pufferfish-practice-board
https://seamate.org/collections/add-on-systems-1/products/pvc-frame-kit-angelfish-pufferfish
https://docs.google.com/document/d/e/2PACX-1vSwfqawROmd8UIZuHYRw8PcXoOEmU-8OS0v7gTL0LCknePuZZISOzBX2hHfAWUGrev3LMOKZGfUfE8P/pub
https://seamate.org/collections/add-on-systems-1/products/hydraulics-kit
https://seamate.org/collections/pufferfish-rov/products/pufferfish-circuit-board-kit
https://seamate.org/collections/pufferfish-rov/products/pufferfish-rov-control-box
https://docs.google.com/document/d/e/2PACX-1vRvhA9bLaWeWR5oLcsvgMqJ5UAheePxugBCt-V-yQ8RQ69yfVvE2a-pwU37SoObMoXKZtXwOlc7_uNF/pub
https://seamate.org/collections/power/products/powerwerx-12v-dc-power-supply-w-powerpole-outlet-gfci
https://seamate.org/collections/angelfish-rovs/products/angelfish-rov-kit-with-thrusters-and-tether?variant=32765937713223
https://seamate.org/collections/add-on-systems-1/products/pvc-frame-kit-angelfish-pufferfish
https://docs.google.com/document/d/e/2PACX-1vSwfqawROmd8UIZuHYRw8PcXoOEmU-8OS0v7gTL0LCknePuZZISOzBX2hHfAWUGrev3LMOKZGfUfE8P/pub
https://seamate.org/collections/add-on-systems-1/products/seamate-tool-kit
https://docs.google.com/spreadsheets/d/e/2PACX-1vRz8MkCxKXqwbQ6ETGS5U4P2yVpifY2xANjKriR9AnKUaLyrQ1x7eEK5ZTwXr8Tq592KoAyJabDt-Hf/pubhtml
https://seamate.org/collections/skill-building/products/simple-circuit-lab-kit
https://www.amazon.com/Intex-Inches-Gallon-Capacity-Ground/dp/B07K1MW1FM/ref=sr_1_1_sspa?crid=Q9PPD7QWPBO8&keywords=intex+pool&qid=1649524756&sprefix=intex+pool%2Caps%2C251&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzQlVWSlE5RkJHNkQ0JmVuY3J5cHRlZElkPUEwODQzMzM4QTdGNVA1UDFXN0pCJmVuY3J5cHRlZEFkSWQ9QTA3MzIzNTkySzk1SkdSTTZZUlBWJndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/dp/B08QVLFVTH/ref=sspa_dk_detail_4?psc=1&pd_rd_i=B08QVLFVTH&pd_rd_w=94IIy&pf_rd_p=57cbdc41-b731-4e3d-aca7-49078b13a07b&pd_rd_wg=5gS3k&pf_rd_r=QJHG8GVSTZVJP022PAM9&pd_rd_r=412dc8b6-b33e-43ac-a416-0d6d73c2a9a6&s=toys-and-games&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExRjFBU0JVTkVBVU84JmVuY3J5cHRlZElkPUEwOTY0ODQzMTJWOUtDUjcwU05OMiZlbmNyeXB0ZWRBZElkPUEwMjE1NjEwMlJXWlE5TE5RUjBHWiZ3aWRnZXROYW1lPXNwX2RldGFpbF90aGVtYXRpYyZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://seamate.org/collections/skill-building/products/spanish-galleon-competition-prop-kit
http://materovcompetition.org/archiveshome
http://materovcompetition.org/archiveshome

Introduction to Remotely Operated Vehicles

Quick ROV Building
2 hours e Presentation: ROV 101 and ROV Design
e Activity: ROV-in-a-Bag
e Activity: Engineering Design Cycle using ROV-in-a-Bag
The Mission
20 minutes e Presentation: ROV Mission

Tools and System: Frame

20 - 30 minutes

Tools

e Presentation/Activity: Using Tools

Computer Aided Design (optional)

2 hours e Presentation: CAD (Computer Aided Design)
ROV Frame
1 hour e Presentation: General Frame Information
e Presentation: Frame Design and Stability
e Activity: Design and Build the Frame
e Activity: ROVAR: Physics of ROV Motion App
Team Building
30 minutes

e Presentation/Activity: Company Formation: Teams come up

with a company name, ROV name and tagline
e Presentation/Activity: Teams present their company name,
ROV name and tagline



https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vTxSTfTTV6Y601BRUoN1joIKW8vRKHoN4OZ3epYmaFIOA5eGM7X1GRqINjU6NK2Yuo8Pe1LIJ9sbXBU/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vR2zC5RxtUg13vx2wP84HR24IzYwO7zUk5VVTOMHXTxFHyu6C4mcNzfu4f9KytDRPN17mQ0IZYfiBCS/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSNhMScE2CMZAqTZRtqzALKMLt4zsT9pWxJGTx92la4MxgaioZQJQY_VV_nMHXWA3M7AcUV11WIC6lB/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vRvObvjBl_3NG1Vc_2eZRKkOUr13-WxAIbTLiniSEZR7xVyBME6mRdjKp8qczM3rIUgOhbbOdAytlpJ/pub
https://docs.google.com/presentation/d/e/2PACX-1vSRLerTRTqIqNuLh1LyRupOuqgAKxFCaHuACFYmSPNw8HRB9vDzBJLCwLT-rIoRTt-GruDI7zj8ccSC/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1TAT-9JRCs7sjWY3NiHn3tJDQkbEW8RfA/view
https://drive.google.com/file/d/1ii8OjcCqXL8Qowi4EG0qLfFOilG6UDM3/view
https://drive.google.com/file/d/1_Z_hYGYmSwM6KqkFJrXrYnGmsldK9kJB/view
https://drive.google.com/file/d/17E-7fDk-LGFkKMh4xDSvl6IYTYk69g7D/view
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vTf5LYnTAmsD_KG2a1bJ3lxPsj-0n5rLIRMxIoQnXmnv0YqixhGVNDMhuxy-viCKx53DIFkecUnTXRk/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSemVKYlBg02mjCKvsoGiYpYuCTcT_yoBkWlfmoQ7adgZPdXzSzBhw6ooTha6xhf9JbLAIpoyPlzyTM/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vQCIbZmbfJArblbpFxtFjsFpP479ApT4QPx3col8_-UQHSPE-kr3ACN-cT-iF9yQ3J6dWlp7EfuPu3j/pub
https://docs.google.com/presentation/d/e/2PACX-1vSffc-Ry8QU5q7gabHA6e3FSUMEkl_09iVJbXNn2jz9ia_XnmPqsz7COa4TASiny7JltSryPfrFJzyp/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vRZTaAN6ssFxIzA6iYspRQc2RMxjapXl-9FsTS6eY_MgpBW8jl49AB5qm76EpgJ02vk-uNZiztZNUan/pub?start=false&loop=false&delayms=3000&slide=id.g15e8ee2a6e_1_0
https://docs.google.com/document/d/e/2PACX-1vTSTG-t61SuDyzbiOfxiL2HDp_Iwo3hervnpJtt8bzf0akfTIvoBDu-eAYI5cjrleMeW3uv_3Rv7xLJ/pub
https://docs.google.com/presentation/d/e/2PACX-1vQ6OnJUMXUZzHpmmg9bi7POXx6hi-MNwA7EVH5DmOTsh-kg-_3VvIlkBKPyvmYmkxjgJhr1bAzY4oum/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1J9v3gaACy_2LUrkJ8x2cpCH_UrOQBAjc/view?usp=drive_link
https://drive.google.com/file/d/1l8-Zze732J383LCKnosT75-8CIuvts81/view?usp=drive_link
https://drive.google.com/file/d/10jtInguRyFmhkNIm3XQ9s59Ajb7DbPSf/view?usp=drive_link
https://drive.google.com/file/d/1MRGNq5RJNOteYuF0drr9C17slOIYZlK_/view?usp=drive_link

Basic Electronics

Underwater Robotics textbook reading: Chapter 8, Section 8.4, pages 377-388.

1 hour

Electronics

Presentation: Multi-meter Basics
Presentation: How Switches Work
Presentation: Simple Circuits
Video: Simple Circuits Helpful Hints
Activity: Simple Circuits Lab
Handout: Electrical Symbols

Instructor Resources: Simple Circuits Lab Key

Standards

NGSS, Common Core, ISTE, P21

Systems: Power, Control, Tether & Propulsion
Troubleshooting (fixing problems)

Underwater Robotics textbook reading: Chapter 7, Section 7.5, pages 319-323. Chapter 8,

Section 8.7.4, pages 425-428. Chapter 9, Section 9.4 t0 9.4.4, pages 466-473.

1 hour

Soldering

Presentation: Soldering & Waterproofing Wires
Activity: Soldering Wires

Presentation: Solder & Seal Connectors
Presentation: How to Solder Components to a PCB

20 minutes

ROV Power System

Activity: Creating your ROV’s power wire
Presentation: Power Options for your ROV

3 hours

ROV Control System

Activity: Creating the Practice Board
Activity: Building the PufferFish Control Box REV 7

30 minutes

ROV Tethe

r System
Presentation: General Tether Information
Activity: Connecting the Tether to the Control Box

45 minutes

ROV Propulsion System

Activity: Attaching Propellers to the Motors
Activity: Creating the Tether Management Cross
Activity: Connecting the Motors to the Tether

45 minutes

Troubleshooting

Presentation: PufferFish SID
Presentation: Basic Electrical Troubleshooting - PufferFish



https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vQQmtfJgr958EwnIs4mHeInAdVA22NVUOaB35r6g2CjVZj4CBzTqzZXC9VqRRcdzcj1fs4ZxRsc_V79/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vS87-iq1PT2Sxg2gHDr5IxD3xLUDWCJ1Pg8SIK3_OgzrH1tBLwpxf69Dx0fFs8KwAvm65sh5IB8q-gi/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vTQHJJTe-k2eOfSIi8HkhKnIjw_QS0QlSmCnSgctYS7B0bXGTPNh04016anDOqsyAF04JchI5eRm5ej/pub?start=false&loop=false&delayms=3000
https://vimeo.com/437029204
https://docs.google.com/presentation/d/e/2PACX-1vQx2gO4lQUpvL852ep0ukGhtcL5XFTd-H88Tt9jGpAL97i4SF64qGOEDiNM2irJcXyzcSw8dA1GfAQm/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1462uF6qFmoE1WgNWrdYLS3m7U44mPh2W/view?usp=sharing
https://drive.google.com/file/d/1AfG7ScSKaMUaVsc8bBkBRbTPwfDlsH9S/view?usp=drive_link
https://drive.google.com/file/d/16spmCsS04l7CKhMeP2NhQskxr7GeKT0C/view?usp=drive_link
https://drive.google.com/file/d/1aTqAvDq9-NUnsMX9PzRHoXNnJquucd0b/view?usp=drive_link
https://drive.google.com/file/d/1IvzgykNs9JTpYYe2Y610VWypCWeRwxQ5/view?usp=drive_link
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vTUkYUSnlNX0DtS4nAB3RZsjm6cOwrev0ykFjGyV230UJR-K2rig9RnkekGpZFCT4vMAffbjnvZvOyF/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1XFtFhQfq0aoCebKwSqqtAEFYAYf1JO4A/view?usp=sharing
https://docs.google.com/presentation/d/e/2PACX-1vT4JMYEs6BxoZwfbCDAJCnSBD6G3ZFfsCbNVuL8fExFop4qkAp_8xt75x9i71hdBKoJ4IcbrqN8HmmF/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSPvsF_vcFI6l7Vj4jMPb6wQYtNGeGXd7txrUU4ztKCQwTPnDgCOdkLF142EI89BQ0Rpj7fok1bRkEO/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSg2Em1lU8nAEH-zJMC7itK8WtvzR3vAoKQNifdR2IDH58nh7_iYhvFTuxKJx_98f5Ncv4qT6C78wSh/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSg2Em1lU8nAEH-zJMC7itK8WtvzR3vAoKQNifdR2IDH58nh7_iYhvFTuxKJx_98f5Ncv4qT6C78wSh/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vSpKpRUgVEz_rj5JIIwkuOLy5kM2CZWoRpUPAWtopnAclurpquMKx-R8IGVq2CmASyCnXUBWMnz4Ua6/pub
https://drive.google.com/file/d/1dZpmWKEDdDErcBheEFo7EF4khjOhTitV/view?usp=drive_link
https://docs.google.com/presentation/d/e/2PACX-1vQeVYXM-4QFM5p3dyi7MFKzP-hBrXHqDVqtXkUqdujylBfHi2oIFx7HTpsAWN7CeEBuParziEh2CDxV/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vSFNFl98zNW14B2yJ3Fq6qWYwFuLlJpkysi_jy6gsF02DPqrLsO1owLY3OV5CqDvL1IK8hpgWnoSa92/pub
https://docs.google.com/presentation/d/e/2PACX-1vQp9YGu-d505iqnYgm9yhLU-s4gqyGVqqI1Wdzr1wbbiysaebCBY26-kMrNR3jdnV-wfszXlfa74uMl/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vT4Y5R5tdTKjkt-p8Nh4H92TbXgnJ9fwY_43HqT1g4gGURMVNj59lkxz6pV4XoALNTm_cE2GIU4UCr0/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSw2PZYdD1py1GipfYY3wmdTOdtC5ymzrg8UhX7v4l1UIT132Q5dfR6zBiM2sf1TDOpbF2ro6yZrzpA/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vTJMsGfYnWx4QH8q5Sg8o6aLhdxq6IPWusgLCA6ziR-BCOlPEpxhUcy_I1Q0me2z695SPmfjyQyBKzr/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vTJMsGfYnWx4QH8q5Sg8o6aLhdxq6IPWusgLCA6ziR-BCOlPEpxhUcy_I1Q0me2z695SPmfjyQyBKzr/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSdOTp_vwrL4_MWoJAcH-Ie3tAfcRIGo64UoMPmeB01K1r1oFjVR20UaeuqBqRxvtBp9BcmQkprV6j6/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vRDUMcy1ZHKKMg-zeFXXTLw8sITaCdRZN60sLPeNBHrl7shurwQPlF7eiZA9z0rI6htwPLjbig9DtbK/pub?start=false&loop=false&delayms=3000

e Activity: Tracing Voltage through the PufferFish ROV

System: Payload

2 hours Camera
e Presentation: Waterproofing a Camera
e Presentation: Connecting a camera to a PufferFish ROV
Hydraulics
1 hour e Presentation: Hydraulic Manipulators
e Presentation: Non-moving Manipulators
e Activity: Create a payload(s) to complete the mission tasks

System: Buoyancy / Ballast

1 hour

Buoyancy and Ballast
e Presentation: ROV Buoyancy
e Activity: Measuring flotation
e Activity: Weighing your ROV and Calculating Buoyancy

ROVs Outside the Classroom

The MATE ROV Competition

1 Hour e Presentation: The MATE ROV Competition
e Videos: MATE ROV Competition Videos
Virtual Field Trips
30 minutes e Presentation: Virtual Field Trips
15 minutes The Ocean Workforce

e Link: Creating Tomorrow’s Ocean Workforce



https://docs.google.com/presentation/d/e/2PACX-1vRx7jqb8BX4t63SpXN5WcFTjAIgjmy5vpT1NkmTFvmWqHf5cBevQnr5FU_b4QC1sHOfuX5jomkWV_TT/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1X8nwvTz3yv0ZY6fQqVypT_G3kPIpOh-s/view?usp=drive_link
https://drive.google.com/file/d/1i1H_W-9r5ZYJQ39mYaz9M-Up8uzjtK7d/view?usp=drive_link
https://drive.google.com/file/d/17RTmjkXG0A8Zd88uO-vgDe0cFUyhLGyo/view?usp=drive_link
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vQ-9jPK2elDzkHtvZo91VDhtSr6649IEGGdnoqo_pFftvi5I0FMVIFiQUNoWLH8wtIlNLaCOCQSmNq-/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vRAWJOAFftIlMMN80f4vXkjIPQjls5IX377KTsQCi9igWHK18-1-cwuWt-Vrl6n8WjUB25jKhORUpPx/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vSKpAFuYv5oMVTxGxI8MbVzFYR_-G3vYut6J_EE5UZh7EpChDDOc-4UHCol_w3Cq1QYQueTuEFkNawt/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vRube8jdLRyscQ8cweQ8whOS7EifC_AGWU4ei0gcsO_uTg-C2TisNBwsFD_eYg6dPi_KNwHzBGiXUza/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1yRsMk6asrgjuj65YuhnXo4q1b-N2sdRE/view?usp=drive_link
https://drive.google.com/file/d/1s6XgpU8qHVTMW-_tU_YoAmd6Iz58Tkbc/view?usp=drive_link
https://drive.google.com/file/d/1bD705euwlY4LuQV6T7Ufhgd7fYk2J4jo/view?usp=drive_link
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vT4lhGP8Euf1IuZu-spJrXZLpItdY2G_Tg93Rrn5PXLhHocZvjfpOekKVaBAUf0K3CzC6KVbnQ4yTFL/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1MkTPjmOTQ6mz2GpEKdjz5idGmXq3eVRh/view?usp=drive_link
https://drive.google.com/file/d/1fUPsekAGcS9oPDrOeASzCkh1PI02evas/view?usp=drive_link
https://drive.google.com/file/d/1U6ENVIq3ZZjLDRWCWR7t5Kg-65i-Qk1y/view?usp=drive_link
https://docs.google.com/presentation/d/e/2PACX-1vQZZwhtyLUcquavqAqbprnGRDo8B1D-nCVk9sFkTxgmWBycDvIljBmJ-I-OO_s2piqtItQcYUGkFbOO/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vThSmybd_2mnjPq2_Gz9veCjbG1l72NCC72SaA90-IhNzVWUAmeZZTCBEZKCG8netDrD0IPBjL4Sikh/pub
https://docs.google.com/document/d/e/2PACX-1vQJ09VK42Q8kkN1f3IcwfKYk8psoGtr6AEeMoZsKbkFNUYodYNMjssBYMZ98ZkMW2904zCqbsjsdTty/pub
https://20693798.hs-sites.com/professional-development?hsLang=en

2 hours

Exploring the Oceans
e Activity: Directed Learning Questions

Instructor Resources: Directed Learning Questions Searches

Standards:

Ocean Literacy, NGSS, Common Core

Safety and Operations

Underwater Robotics textbook reading: Safety notes and safety considerations (41 references),

see Index, page 765, safety considerations.

Safety
20 minutes e Presentation: General ROV Safety
e Activity: Safety Check
Operations
1 -3 hours e Activity: Operatingin a pool to achieve the mission tasks

Click here to access a previous version of the building instructions for the

SeaMATE PufferFish ROV kit.



https://docs.google.com/document/d/e/2PACX-1vRhGCuFHw4WaPB0ptDCKW8JQZPzQIM9qOld3OfaGda25DPmGAaVphvO3gSggGaIPAUpQHBKMlph4ptT/pub
https://docs.google.com/document/d/e/2PACX-1vRkc6HQqR3culyYRF6g7tmEyQqSJs1eYXtQxE_Vs8qqsrrL2Ef9OImb9fLQbtKpP_4ULGZGV0C4QqYA/pub
https://drive.google.com/file/d/1vBrby3e9wsTr047eqAUch6_FGIljVdFE/view?usp=drive_link
https://drive.google.com/file/d/1EOj1d6ED7UdjRkOx5zMX-D2To_aw41rE/view?usp=drive_link
https://drive.google.com/file/d/1Sh3QDkKYnTrtg_ZesrTUEp35xqEF7pRE/view?usp=drive_link
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vQEQXSIhGcaffHC5DnCaiZvovV9TKEB17tKZ3Zyfhsxfqh1SduKwSiyXOxY7IypGIFTXM5WuVWv5vUF/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1iimtXa2Z9BTaMtp9ifOo8pDvF-XEsSq6/view?usp=sharing
https://docs.google.com/document/d/e/2PACX-1vRU7DgfZMRXAWm9LqqsjUrZPBkvzGgEranZ9b8PLdUSy7TLzF5BZn6Xi7h9vXQYL9bDwV0NvRoCwASJ/pub
https://docs.google.com/document/d/e/2PACX-1vRU7DgfZMRXAWm9LqqsjUrZPBkvzGgEranZ9b8PLdUSy7TLzF5BZn6Xi7h9vXQYL9bDwV0NvRoCwASJ/pub

