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Purpose
The Quest Institute (QUEST) seeks to partner with Monterey Bay Aquarium Research Institute (MBARI) in utilizing the Monterey Accelerated Research System (MARS), a phenomenal STEM education learning environment.  QUEST has experience developing STEM education programs through innovative platforms. QUEST’s Quest for Space (www.questforspace.com) is a STEM student experiment platform on the International Space Station. The ISS program is not only a technical platform, but also a supportive infrastructure for teaching, learning, and skill development in science and engineering. To support participating organizations, Quest for Space provides hardware, software, lesson plans, experiment booklets, discussion forums, help desk, and more. 
QUEST would like to develop the Ocean Discovery Program using Quest for Space as a blueprint. The Ocean Discovery Program (ODP) would include education support material, online community groups, etc. ODP’s mission is for “STEM Education through Ocean Exploration” to be available as a project-based learning opportunity. For an all-encompassing STEM program, physical science experiments combine with engineering design in hardware and programming of software for automation. ODP structure allows for small teams of scientists, engineers, and programmers to work together in scientific investigation. In the beginning of the program design and development, QUEST will utilize local students as MBARI is within driving distance. MBARI engineers are engaged as mentors and will be utilized to best define how to grow the program.  
Because MBARI already has acoustic data from MARS, citizen science is ready to be deployed in the ODP. As development builds, students will design and develop additional hardware and software for audio, video, and seawater composition evaluation.
Education Impact

The Earth is over 70% water. Yet, the average students know very little about our planet’s waters. We know more about space than we do the ocean. The Ocean Discovery Program educational support material anticipates four Units: Introduction, Sounds of the Ocean, Sights of the Ocean, and Chemistry of the Ocean. 
Methods/Procedures

For its initial deployment, Ocean Discovery intends to conduct at least three experiments in the areas of chemistry/biological, video, and acoustics. There is also a plan to deploy an ROV equipped with a camera. 
All planned activities will be deployed on the same benthos glass sphere platform.
Chemistry/biological: The goal of this experiment is to grow bacteria/algae on a surface using a light and analyze the bacteria to determine species. Our plan is to analyze at depth using a stereo microscope that can be remotely focused. We will encourage the growth of bacteria on the outside of a clear lens by shining a bright light on the lens’ surface. The bacteria/algae is naturally found in the environment and no chemicals or medium will be introduced or used. The motivation for this experiment was due to an earlier experiment conducted by MBARI where there was a camera and light mounted on top of the MARS node. The light was continuously illuminating the cover of the node and when MBARI retrieved the camera with an ROV, they were surprised to find that a bacteria/algae had grown on the cover. MBARI has not had the opportunity to identify the bacteria and our students decided to take on the challenge.

Video: The goal of this experiment is to inspire students with the sights of the ocean using a 3D camera. The camera will have the capability to be remotely controlled.

Acoustics: The goal of this experiment is to teach students how to identify underwater sounds. We will accomplish this using a passive hydrophone.
ROV: The goal of this experiment is for the students to learn, and put into practice, the engineering disciplines and skills necessary to design a deep water ROV and pressure vessels required to withstand 900 meters.  Additionally, this hands-on and interactive experiment will be used to engage the interest of new participants of schools everywhere in marine engineering and science. (See Figure 2.)
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Figure 1. An initial design concept of the system (subject to modification).
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Figure 2. An example of the ROV that would be deployed on the system.

Intended Use of Results

Results will be used solely for the purposes of scientific research and education.

The results of the experiments will be available to all partners and participants in the Ocean Discovery Program. The Quest Institute is a non-profit organization that generates revenue by developing excellent STEM programs that are offered to schools at prices that any school can afford. We anticipate developing Ocean Discovery into a full science curriculum.
Activities in 2018
Due to delays in development of certain aspects of the system, the deployment was also delayed and is now scheduled for mid-December 2018. In Oct 2018 the system was deployed and plugged into the MARS system. A failure in the main connector to the Quest system required the hardware to be recovered and not turned on.
Investigations and testing through the end of 2018 will resolve the issues presented. The system will be re-certified on the MARS Wet Node Simulator in December 2018.

Plans for 2019

The Ocean Discovery Program platform will be re-deployed in January 2019. It is expected to stay for a minimum of one year with extensions based on user base and functionality.
�Please update this section if plans have changed.


�Is this still the plan?


�Is there an updated schematic or photo?


�Any updated photos of the ROV system? Is this still planned for deployment?
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