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Scientific Method: EITS
Summary
In the traditional classroom, students often acquire scientific knowledge about how the world works but not necessarily an understanding of how science itself works which is necessary to be scientifically literate.  

In this activity, students will explore the scientific method by using real-time footage from the Eye-In-The-Sea camera deployed approximately 900 meters down in Monterey Canyon, California. Students will record their observations, formulate a testable hypothesis, analyze their data, draw conclusions, and present their findings to the class. 

Key Concepts
· When people know how scientists go about their work and reach scientific conclusions, and what the limitations of such conclusions are, they are more likely to react thoughtfully to scientific claims and less likely to reject them out of hand or accept them uncritically.
· Sometimes, scientists can control conditions in order to obtain evidence. When that is not possible, practical, or ethical, they try to observe as wide a range of natural occurrences as possible to discern patterns. 
· Hypotheses are widely used in science for choosing what data to pay attention to and what additional data to seek, and for guiding the interpretation of the data (both new and previously available). 
· Once people gain a good sense of how science operates—along with a basic inventory of key science concepts as a basis for learning more later—they can follow the science adventure story as it plays out during their lifetimes.

· The images that many people have of science and how it works are often distorted. The myths and stereotypes that young people have about science are not dispelled when science teaching focuses narrowly on the laws, concepts, and theories of science. Hence, the study of science as a way of knowing needs to be made explicit in the curriculum.

Concepts above from AAAS and Ocean Literacy Standards http://www.project2061.org/publications/bsl/online/bolintro.htm http://www.coexploration.org/oceanliteracy/documents/OLit2004-05_Final_Report.pdf
Objectives
· Students will use real-time data to become excited and engaged in the scientific method. 
· Students will gain an understanding of the terms and processes in the scientific method.

· Students will observe and record their findings from watching real-time data which can be used as evidence to construct or develop plausible explanations for their data. 

· Students will communicate their findings to their peers. 

Materials
· Internet access to view EITS footage http://www.mbari.org/earth/mar_tech/EITS/eits_live.html 
· Internet access to conductivity, temperature and density data near EITS 

http://new-ssds.mbari.org/mars/marsCTD.jsp 

· Internet access to VARS

http://www.mbari.org/vars/vars_query.html  (link to public query database )
(Handout to using VARS is under resources)

· Process and Product rubrics of Scientific Method
Procedure:  Have students do the following:
1. Go to EITS and watch streaming real-time video.

2. Record detailed observations in a scientific journal including information such as date, time, frame grab/illustrations, interactions of organisms and any information that may be relevant during the observation period. 
3. Generate questions and notes based on observations.

4. Review scientific methodology and share process and product rubric.

5. Each student generates a hypothesis based on observations of the video.

6. In a group, students share and evaluate hypotheses for wording and testability.

7. Students individually, or in groups, refine and select a hypothesis.

8. Students construct procedure for your investigation.

9. Determine how the data will be collected, recorded, and analyzed.

10. Collect and record detailed observations from EITS and/or other data sites.

11. Analyze data and determine how to graphically present your data: Venn diagram, XY graph, scatter plot, etc. 
12. Develop a conclusion to summarize your experience, accept/reject your hypothesis (include data), articulate challenges, and share further questions.

13. Publish findings: poster, Power Point, formal report, video, podcast, etc.

14. Self evaluate by completing the same rubric the teacher will completing.

Assessment

· Performance—scientific method rubric
· Product—presentation rubric
Additional Resources
ORCA’s Eye in the Sea

www.mbari.org/mars/general/eits.html
Dr. Edith A. Widder 

Biography

www.oceanexplorer.noaa.gov/edu/oceanage/04widder/welcome.html
Powerpoint on Bioluminescence 

http://www.mbari.org/earth/2009/June26/Widder%20EARTH%202009.pdf
Eye in the Sea Animation

www.mbari.org/mars/general/images/EITS_MARS2.mov
Challenges of the Deep video

http://www.mbari.org/earth/Video/Challenges_of_the_Deep.htm
CeNCOOS (Central and Northern California Ocean Observing System)

www.cencoos.org
 Rubric guidelines


http://rubistar.4teachers.org/index.php
Jennifer this is where you would add the VARS handout.

Teacher Hints
EITS is innovative technology that provides real time data.  With this in mind, the links may not always be accessible.   Prior to this lesson, verify the availability of the websites.   If EITS is unavailable, check other real time or archived data links.
This lesson may be used at a variety of grade levels, thus the amount of time for students’ observations will vary at the teacher’s discretion.
It is important for the teacher to review and become familiar with these procedures before presenting the lesson as it will enhance the students’ experiences.[image: image1.png]
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