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ABSTRACT 
The need to change the focus in science education from an emphasis on students learning just the facts to one where students develop an understanding and use of science inquiry is critical for a science literate society (Project 2016, AAAS). Using real-time and near –real-time data in the classroom can bridge this discrepancy by exposing students to process of science based upon scientifically collected data. This allows the classroom to be a synthesis of scientific knowledge and scientific sociology which leads to a scientific understanding of the world (Project 2016, AAAS). This project blends uploaded video footage captured by the Eye-in-the-Sea, narration from the actual scientists and the ability of students to also comment and question with a tool that’s available to anyone with internet access.  VoiceThread, the on-line application, facilitates interactive sharing to increase excitement about scientific inquiry of the deep sea for today’s students. The multiple VoiceThreads produced from this internship along with the wiki for teacher communication allows any teacher with internet access to provide her/his classes with flexible, near-real time introduction into ocean science and the scientific process.
INTRODUCTION  
Using real-time or near-real time data in the classroom can be daunting for students and teachers alike. Often the knowledge accumulated through science education can take precedence over the process of actually doing science. It is easier to assign a grade to a fact rather than a practice. Science, however, is a process.  Scientists try to make sense of their observations in the world and then apply that knowledge. Novel technology is sometimes used to allow scientists to better observe the natural world.  
 

Eye in the Sea (EITS), developed by Ocean Research and Conservation Association's (ORCA) Dr. Edith Widder, is one such technological application. It allows us a window into the lives of deep-sea animals. The idea behind EITS is that although the sun's rays do not illuminate the deep sea, many organisms down there still produce their own light, bioluminescence, to see, attract prey or mates, or even as a form of defense. When scientists go to explore the deep sea, they often take their lights along (submersibles, ROV's, AUV's, cameras to take full color footage). These can mask bioluminescence. These lights can also damage the retinas of some of these animals (Bioluminescence 2009 NOAA Ocean Explorer). Besides possible physical damage, the bright lights and noise disrupt the natural behaviors of the organisms (Raymond and Widder 2007).  EITS uses far red light for illumination and, because the red light is quickly absorbed by the water, a highly sensitive camera to record the images. From August 14, 2009, through March 24, 2010, EITS was deployed about 900 meters below the ocean surface on Monterey Bay Aquarium Research Institute’s cabled MARS observatory. The deployment had four main objectives: proof of concept (make sure it would work), baited food drop (seal) to see the succession of organisms that would use the food source and colonize, baited food drop with non-native food (pig) to compare non-natural food source and again categorize the succession of life and finally to use an electronic jelly to mimic a bioluminescent response of the deep-sea jelly Atolla to see what type of animals would be attracted.  Footage was collected and stored twenty-four hours a day. The video was also streamed live to the public via MBARI’s EARTH website and ORCA’s website. 
 
EITS footage engages people. A look at the EARTH website shows a dramatic spike in users from EITS deployment and notification in late October/ early November 2009.
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Screen shot captured from Google Analytical for the EARTH website (www.mbari.org/earth) showing a spike in users late October 2009/early November 2009.
EITS surfaces the explorer in even the landlocked. Anecdotal evidence from my high school classes showed that EITS hooked students. Students came back off and on for months after introducing the EARTH link to the live-video asking me if I saw “such and such” the night before. Some even took screen shots of what they saw and asked what they were viewing. Grade school classrooms offered the same evidence (parents calling for the website that excited their children). Also, when asked to make a two minute video of any ocean exploring technology, three out of five student groups chose Eye-in-the-Sea (the other choices were ocean observatories and Crittercam). 

Real time video feeds, however, are not always possible and thus it becomes important to find a way to bring the video to the classroom and still foster the excitement of discovery. VoiceThread, an online multimedia tool fits the parameters for this task.  VoiceThread allows video, still images, PDFs and PowerPoint slides to be uploaded and discussed by individuals and groups via the internet.  Basically it is a multimedia slideshow where viewers can converse on what they are seeing by leaving audio, webcam or typed comments and drawing on the videos or picture to make points or ask questions.  The uploaded videos and pictures are the base of a VoiceThread, but supplementary material (background information, websites, other videos, prompts) can be built around the keystone video or picture. The science researchers can post pictures or short videos of their data and then explain their goals, questions they want to explore, narrate what students are seeing and even encourage students to give it a go. Teachers can take a framework VoiceThread and modify it to fit their needs. They can copy an existing VoiceThread and edit it as needed by removing comments and/or slides, add content and including their own audio or typed directions. VoiceThread is available for free to the general public, and teachers can also get a free, upgraded version. All VoiceThreads are stored on-line although there is an option of exporting a copy for off- line use. In order to view or create a VoiceThread, the user must register with a valid email address so anonymous comments are avoided.  Plenty of free and “accessible” support is available along with a large collection of support materials and tutorials. 

VoiceThread was named by the American Association of School Librarians one of the Top 25 Websites for Teaching and Learning in 2009 (AASL). It meets many of the standards for the 21st Century Learner including:

· 2.1.4 - Use technology and other information tools to organize and display knowledge and und understanding in ways that others can view, use and assess.

· 3.3.4 - Create products that apply to authentic, real-world context

· 4.1.8 - Use creative and artistic formats to express personal learning

It was also mentioned in the The Science Teacher as one of the favorite 2.0 applications for 2010 (The Science Teacher). VoiceThread also received the 2010 Sloan-C Effective Practice Award. Sloan-C is a consortium of institutions and organizations committed to quality on-line instruction (Pacansky-Brock). 
The EARTH website (www.mbari.org/earth) is a great compilation of different lessons from past EARTH workshops as well as a portal to rough draft lesson ideas. Jennifer Magnusson, the webmaster, makes the site both visually pleasing and easy to navigate. The site, however, does not allow discussion of how lessons are actually utilized by teachers or collaborative ideas and indeed this would diminish from its mission of incorporating real time data in the classroom. Because of these limitations a wiki was developed as a location for teachers to share lessons they’ve used with EITS, comments on previous lessons, and a contact point for collaboration. The wiki can be found out http://eits.pbworks.com/ and all viewers/writers/editors must be invited or approved before accessing the site.

In this day in age, “users don’t just want to consume video they want to socially interact with it.” (Cesar, P., Bulterman, D.C.A., Geerts). The hope of this project is that teachers and students will utilize both the existing VoiceThreads with EITS footage and construct their own. In the process students will engage with real data, ignite their curiosity about the natural world and share in meaningful conversations with others from different classrooms and countries. 

MATERIALS AND METHODS 

Video clips of EITS, internet access, VoiceThread account (free), microphone (built in or extra)

The process for developing the social media product involved quite a bit of social networking itself. A vast number of emails cast the net to find a worthwhile application, construct it and then disseminate it. Presenting Eye-in-the-Sea themed VoiceThreads to the EARTH 2010 workshop informed 30 plus teachers and informal educators about the opportunity to use real data with nothing more than internet access. The follow up included setting up a wiki to continue to spread the word about using real data in the classroom especially when it involves video footage from Eye-in-the-Sea. 

A quick synopsis on the procedure over the nine week summer internship, The first week involved listening to the objectives of the project, reading through the wiki that Danelle Cline set up to organize the project (http://earthworkshopeits.pbworks.com/) and sending out preliminary inquiries to find an on-line application that would be free, easy to use and allow students to comment. During week two all the emails and on-line searches paid off with VoiceThread. Linda Kuhnz watermarked and edited some EITS video clips to see how uploading and commenting would work with the program. Week three involved a conference call with the co-founders of VoiceThread, Ben Papell and Steve Muth, to find out more about the on-line tool and how it might fit into disseminating ocean video and images. The mock-up VoiceThreads to show at the 2010 EARTH workshop were completed as well as a “How to Use a VoiceThread.”  During week four family members and coworkers tested the comments ability of VoiceThreads. Dr. Erika Raymond and her intern Gregor Bwye narrated some of the VoiceThreads to add a scientific view. At the end of this week, Gregor also found three more clips for possible VoiceThreads. The EARTH workshop cohosted by MBARI and CMOP (Center for Coastal Margin Observation and Prediction) took place during week five. Background of EITS and the VoiceThreads that packages them were presented and teachers provided feedback.  Reflection on the EARTH workshop occurred during week six. Another wiki was constructed to continue dissemination of EITS footage after the internship. A list of resources to fill in the gaps on the organisms seen in the video was put together. During week seven all available lessons and resources using EITS was added to the EITS wiki and recruitment of teachers to take continue the dissemination through email, Facebook and the wiki. Week eight brought the continued construction of VoiceThreads with EITS footage, recruitment of teachers and start of the summer internship paper and presentation. Week nine, the last week, will be spent presenting the summer’s work and trying to tie up loose ends. 

RESULTS 
The internship produced 16 VoiceThreads, in various stages of completion, that are available on the internet at www.voicethread.com (tag line: eits and mbari). The VoiceThreads were presented at the 2010 EARTH workshop, published on the EITS wiki (http://eits.pbworks.com/ ) and also through the EARTH Facebook page.
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This is the first slide from a VoiceThread constructed around EITS video clip 5 with narration by Dr. Edie Widder, Dr. Erika Raymond, Danelle Cline, and Gregor Bwye.  It can be found on line at http://voicethread.com/share/1238226/ 
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This illustration shows all the slides that compose a VoiceThread constructed around video clip 2 with narration by Dr. Erika Raymond. It can be found on line at http://voicethread.com/share/1238217/
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This is slide three from the VoiceThread from video 4 with narration by Dr. Erika Raymond and Gregor Bwye showing miscellaneous comments from “testers”. The doodling function is also illustrated (upper left) as Raymond points on marine snow. Found at http://voicethread.com/share/1225716/ 
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This is the pages available on the EITS wiki constructed for continued teacher dissemination, collaboration, and trouble shooting. The wiki can be found at http://eits.pbworks.com/, although access must be okayed in order to viewed
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Question 2 survey result from 2010 EARTH workshop shows the likelihood and benefit of teachers using EITS data in their classrooms.  SurveyMonkey.com generated, collected and analyzed the results.
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Question 4 survey result from 2010 EARTH workshop illustrates teacher preferences for using EITS video. SurveyMonkey.com generated, collected and analyzed the results.
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Question 7 survey result from 2010 EARTH workshop shows teacher preferences on the usefulness of VoiceThread. SurveyMonkey.com generated, collected and analyzed the results.

DISCUSSION 
Danelle Cline’s vision before the start of the summer was for our product to “inspire students’ interest in the deep ocean.” She mentioned the myriad of on-line video and social networking and blogging applications. Most of the on-line products did not fit all the criteria. It was important to have the ability to upload video. Although a picture is worth a thousand words, a single frame grab from the EITS camera does not illustrate behaviors such as organisms reacting to each other or inanimate objects. Since neither students nor teachers have captured the EITS video, they would not be able to upload it as their own on sites such as YouTube or Asterpix. Another big concern was comment moderation.  Although YouTube’s popularity and ease of use are big selling points, inappropriate comments are often added by anonymous viewers without an easy method to remove them. VoiceThread allows comment moderation to be turned on or off. When it is turned on, all comments go through the creator of the VoiceThread before they are incorporated. Even when the comment moderation is turned off, the moderator simply has to click on a comment and choose the delete option to remove it. New comments show up as yellow conversation bubbles whenever they are made. One aside is that the page must be refreshed after a comment is added in order for it to show up (it is added instantaneously). Finally it is important to be able to annotate the video. VoiceThread doodling met this criteria as well. While the video is playing or even when it is paused, the viewer may circle or draw on the screen to draw attention to something, show direction or in other ways make it his or her own. 

The construction for a VoiceThread is fairly simple and can be found both on the EARTH 2010 workshop page http://www.mbari.org/earth/2010/schedule10.htm#Wednesday (Wednesday’s schedule) as well as on the on-line EITS wiki http://eits.pbworks.com/Voicethreads-How-to-use-and-make . It is important to sketch the framework for the VoiceThread before adding pictures or comments. Make sure the videos or images are on your computer to simplify uploading. Unlike using Moviemaker or other built in movie programs, VoiceThread slides do not allow direct writing. Slides must be constructed first. PowerPoint is a great program to use for this.  Text font must be large enough to be able to be read. Saving the PowerPoint slides as PDF files or jpeg works best for uploading into a VoiceThread. Supplementary information can be linked at the bottom of slides; however, you cannot hyperlink on the slide itself. 

Although VoiceThreads can be exported (for a cost), and thus shown off-line, this diminishes the collaborative and conversational aspect. This feature might be best used when demonstrating how a VoiceThread works or saving for a student’s profile.  VoiceThreads also have multiple methods for limiting their access on the internet. When in the edit mode, a VoiceThread can set up to allow or restrict who looks at it, who can comment on it, who can copy it, who can share it and who can export it (all of these functions must be checked to be allowed). 

Eye-in-the-Sea affirms curiosity about the natural world and generates lots of questions. The same video clip would be applicable for different age groups. The questions would vary with experience: K-2 might wonder along the lines of what is an animal versus a plant: third through fifth graders might start to think why there aren’t plants shown on the video; sixth through ninth would wonder why the some of the animals that appear white on the film are actually red. High school students may be intrigued by science exploration and discuss if it has a specific purpose or is just for the sake of finding out what’s out there (and then could discuss the benefits of both).

CONCLUSIONS/RECOMMENDATIONS 
Although real time footage is the best format for EITS (the thought of being the first to see anything fans the flames of the explorer in each of us), it is not always possible.  Real time footage in the video format is also difficult to utilize. How students and teacher can collect the data to discuss and analyze would present a problem. It would work best if the footage could be captured to be replayed by a class. Perhaps when EITS is deployed again, the top 15 minutes an hour could be captured in a format that made it available to the public for replay within 24 hours.  This might mesh nicely with the idea of a citizen scientist as well. For instance someone might be viewing footage that was not going to necessarily be viewed in the first place. 
Also for students and their teachers to make sense of what they are seeing, they will need lots of available resources. Linda Kuhnz has put together supplementary color video of many of the organisms viewed with EITS. She has updated the MARS Observatory Photo Gallery and will continue to do so. The short, color clips of organisms that are seen in the EITS video clips are available on the eits wiki for now and hopefully moved to the EARTH website in the future. 
Many eyes are better than one (or whatever the saying is) so updating the resource page will be best with lots of collaborators (doesn’t always mean throw out sources that aren’t seem). Supplemental information needs to be available to educate and deepen the connection to what is seen on EITS. Edie Widder's TED talk would be a great link (as to why this is important). I can only imagine that if more people were aware of the life down below, there would have been more of a public outcry at the free use of chemical dispersants in the current oil fiasco in the gulf. At some point explanations of the physical environment would be great (the fact that tidal currents are found that deep blew my mind). 
EITS data uploaded to VoiceThreads could be the springboard for more of the MARS data to be linked. Students will grasp that there are not plants down deep and may think that only animals are present. Using MBARI's ESP data, they can see that there is a whole microbial world that isn't visible with EITS so that other technologies needed to be developed which will lead to questions about microbe classification, ecology, etc. 

Although there were no lesson plans using EITS clips developed at the 2010 EARTH workshop only time will tell how valuable, based on teacher and student use, the lesson plans and supplements are. The wiki will be able to provide updates. The post-EITS talk survey at the 2010 EARTH workshop showed that 61% of the teachers who responded could see easy applications to using it in their classrooms. Also 57% thought that it would help with some of the concepts that they teach. 

As with any internet activity, care must also be taken to insure student safety. Students should be encouraged to use an avatar that is not a picture of themselves. They should also never provide their last names or contact/identifying information. Students under the age of 13 should have written permission from parents before posting to the internet.

VoiceThread has some glitches: the doodling tool can be temperamental when using the text function and sometimes the audio is difficult to hear (it is best to use a plug in microphone as opposed to the built in ones).  The cofounders, however, are listening to customer feedback. Understandably, each user is looking for a little bit different feature from products so it may be difficult to please everyone.

There was a brief discussion of putting some of MBARI or ORCA clips on their sight in a manner similar to what the NY Public Library has done. Also an institution might have more leverage in the direction that a product flows (as opposed to a teacher). As of August 11, 2010, they have updated their website.

If the paradigm shift in education is to occur, it will be important for it to happen gradually rather than as an all or nothing.  Too often reforms in education only lead to new reforms in education. Long-time teachers will need training in this new method and the National Science standards need to match up with state standards in order to be effective. Undergraduate and high school curriculum might be the best place to start since currently the goal of high school is to prepare our students for college success.

Science education may well be on the cusp of great change. The basic body of knowledge grows at a pace that cannot be covered in a school curriculum. The idea that a science teacher can impart all the content to her students is over (How many regular biology teachers can cover the subjects in one text book during the course of the year)? Old “facts” are revisited and revised and new technology allows science to ask deeper questions (or to even question what was once thought to be known). This new framework is unsettling to students who feel there should be a right answer as well as to teachers who have traditionally held the keys to the right answer. If we are to move students towards being science literate members of society, much less to pick a science field as a career, we will need to change the focus. Using real time data in the classroom is the closest anyone can come to simulating the scientific process (scientists are still asking questions too). EITS provides an introduction into real science.  It allows both students and their teachers to reignite their curiosity. 
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Appendix
Project Internet Resources

EITS Wiki

http://eits.pbworks.com/ 

George, Danelle, Duane, Linda, Erika are already “editors”

Wiki’s by nature, evolve but as of 8-11-10, here are the pages available on the wiki

· Introduction page

· Lesson Plan page with hyperlinks to the lessons (and revisions). This also contains examples of student work from using the lesson plans

· Lesson Plan Folder (contains the lessons, a bit redundant to Lesson Plan Page)

· Near real time clips from EITS (all nine clips are on the page, some in mp4 format some in mov-crazy how sometimes mov work and sometimes not, also links to EARTH page with oldest clips

· Video clips from MBARI contains five under 25mb clips of organisms found in EITS (color)

· VoiceThreads How to Use and Make contains pdfs, vt and links about VoiceThreads

· Student Videos with EITS three student movies highlighting EITS (from 2009-10)

· Resources lots of new ones

· Teacher Collaboration name, school, email and what the teacher wants

· Wish List what a teacher would want to be able to use EITS

VoiceThreads (18, although some are just in the preliminary stage)

Almost all are tagged “eits and mbari” but not all are available for browsing

Eye in the Sea Video 1

shorter clip of video 2, just 10 seconds, Humboldt squid comes in around 5 seconds, e-jelly, J-like structure in lower right corner?

1 comment from Edie Widder

five slides

http://voicethread.com/share/1238226/ 
EITS video clip 1

One minute video clip from Eye-in-the-Sea deployed on MARS node in Monterey Bay

8 slides

http://voicethread.com/share/1227509/ 

EITS video 2

Short video (around 1 minute) clip from Eye-in-the-Sea deployed on MARS node in Monterey Bay 

Dr. Erika Raymond narrates

12 slides

http://voicethread.com/share/1238217/
Video 3
Start of a collaborative, start of the year project with some other teachers

shorter clip of video 2, just 10 seconds, Humboldt squid comes in around 5 seconds, e-jelly, J-like structure in lower right corner?

Just two slides

http://voicethread.com/share/1238307/ 

Eye in the Sea Video 4

Used at MBARI final presentation

Short video (around 1 minute) clip from Eye-in-the-Sea deployed on MARS node in Monterey Bay

13 slides

http://voicethread.com/share/1225716/
Video 4

1 minute clip with e-jelly, Tanner crab(s),  J-like structure in lower right corner?

1 slide, no comments

http://voicethread.com/share/1238219/ 

Video 5 EITS and the people behind it

Used at MBARI final presentation

Tanner crabs about 30 sec in (50+ sec total)

narration: Dr. Edie Widder, Dr. Erika Raymond, Danelle Cline, Gregor Bwye 

http://voicethread.com/share/1258714/ 

Video 6

50 sec (Humboldt comes in about 32 sec)

no comments

http://voicethread.com/share/1258797/ 

Video 7

Rockfish and Tanner crab

No comments

http://voicethread.com/share/1258801/ 

Video 8

54 sec (Rockfish and rattail) 

four comments, two intro by me, two by teacher Devo

http://voicethread.com/share/1258805/ 

Video 9

48 seconds(Tanner crab and a sole coming in at the very end)

no comments

http://voicethread.com/share/1258809/ 

E jelly clip EITS

Short video clip from Eye-in-the-Sea deployed on MARS node in Monterey Bay

7 slides

http://voicethread.com/share/1233131/ 

Cartoon

On slide

why eits is important? 

http://voicethread.com/share/1257913/ 

Tanner Crab and Bone Worms

12 second mbari 2008 color clip from ROV?

Tag word is just “mbari”

http://voicethread.com/share/1256345/
How to make your own VoiceThread

(started this and then realized you need to use one before you can use this)

http://voicethread.com/share/1233286/ 

How to use someone else’s VoiceThread

17 slides

http://voicethread.com/share/1233064/ 

Trial

Showing how the format of the movie is important… this is a bad one

http://voicethread.com/share/1260621/ 

Humboldt squid color clip

Just the uploaded clip with Humboldt squid

http://voicethread.com/share/1263564/ 
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