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Lesson Plan—Visualization, Interpretation, and Communication of Scientific Data (VICSD)
Summary

Students will explore, interpret and communicate scientific data by using various scientific observations and visualizations. By using data and crosscutting concepts to bridge core ideas throughout the fields of science and engineering, students will develop skills needed to deepen their understanding of connections and intellectual tools, and develop a coherent and scientifically based view of the world
Key Concepts

· Analysis of scientific information in a variety of visual forms
· Ability to pull information from a variety of sources

· Communication of data analysis in visual form

Objectives

· Observe and Identify: 
· Students will observe pieces of scientific visual data and make inferences about their observations.  
· Students will identify patterns; cause and effect; scale, proportion, and quantity; system and system models; energy and matter cycles and flows; structure and function; stability and change in the visual data 
· Record: Students will record their observations on an analysis sheet and use the information to present their findings.
· Demonstrate: Students will be able to look at a wide variety of data (graphs, charts, analysis, color patterns, satellite images, etc…) and be able to come up with inquiry based inferences as to the meaning of the data.
· Communicate: Students will be able to present their findings from the analysis of visual data and ask focused questions on the data sets.  

Materials

· Schoolyard Observations: What do I notice?  - Student Worksheet
· Visualizing Data: What does it mean? - Student Worksheet
· Visualizing Data: What does it mean?  - Slideshow 
· C-MORE poster #1:  2006 The HOT Team. 17 Years of world-class ocean climate and ecosystem observations at Station ALOHA: Events, cycles and trends. Young Scientist Exhibit, Honolulu, HI, April 2006
· C-MORE Poster #2:  2006 Gregory, T. K. and F. Santiago-Mandujano. Celebrating 17 years of observations at Station ALOHA. ASLO/TOS/AGU Ocean Sciences Meeting, Honolulu, HI, February 2006.

· PacIOOS guide PDF with instructions on how to use the Voyager web tool platform 

· Student Analysis Sheet – Word Document
· Puzzle of Visual map – PowerPoint/PDF
· Assessment Rubric – Word Document
Procedure
Engage
· Engage students and get them comfortable with making observations and asking open-ended questions by taking them outside and completing the Student Observation Activity. 
Explore

· Back inside, students will look at and analyze different types of visualizations of data forms on PowerPoint slides where students are asked to interpret the visuals using a series of guiding questions.  Using the Visualizing Data: What Does it Mean? slideshow and student worksheet, the students, working individually or in groups, are guided through the 8 sets of data
Explain

· When students have completed their worksheets, the teacher will lead them in a discussion of the data visualization types. Other topics to discuss could be graphing, independent and dependent variables, data reliability, characteristics of a good visualization, etc…

Elaborate

· Students will now be applying what they have learned to look at a series of visualizations that are made up of pictures, graphs, data forms, and color pictures, that were created to communicate scientific information to the public and to other scientists.  
· Pieces of the poster from either poster #1 or #2 are given out to students who are broken into small groups of either 2-4 students and told to come up with an explanation of their portion of the poster. Give students enough time to explore and discuss the section looking for key words and diagrams, and analyzing the graphs. (Student Analysis Sheet)
· Have students pass their piece of the poster over to the next group and spend some time looking at another piece of the puzzle. Do this one more time so that all student groups have looked at three pieces of the data. Give them less time for the two other views, possibly a 15/10/5 minute structure.
Evaluate

· Have the students share their analysis by communicating to the class their ideas on the piece of the poster that they started off with. This way the students have seen and analyzed three pieces of information and can have some input when the groups present.
· After the presentations use the Puzzle Activity and Assessment Rubric to try and put the whole poster together on a smart board, personal I Pad, or other electronic device (print out a poster and cut it up for non-technical options).
Data Extensions:

· Have students go to the PacIOOS Web voyager web resource and tell them they are going to find a set of data on the voyager tool (see guide sheet for PacIOOS ) http://oos.soest.hawaii.edu/pacioos/voyager/index.html  
· The students will identify a parameter they wish to research and get the visualization the voyager took. They will work in their groups to review the information they decide to pull and analyze the visualizations.
· Students will create their own science based visualization to communicate some aspect of scientific analysis.  For example, the students can look at satellite data visualizations on sea surface temperature, wave heights, currents, weather patterns, etc…This can be web based, PowerPoint, platform, poster with graphs and charts, etc…
Assessment 
· Performance—Students will be able to make inferences as to what the scientific data communicated by the poster pieces means and will be working in collaborative groups to communicate the results.
· Product—In groups, the students will present their own visualization of a set of data showing some comparison or contrast. 
· Informal assessments— As students are working on their poster data, the teacher will assess their performance through questioning. Other opportunities for informal assessment include class discussions, responses to worksheet questions, and small group discussions.
· Formal Assessment—Presentations of the student findings will give an opportunity to formally assess what the students have learned and how well they have mastered the concepts (see Assessment Rubric).
Additional Resources

Visualization resources: 

· Center for Microbial Oceanography: Research and Education http://cmore.soest.hawaii.edu/
· Hawaii Ocean Time-Series  http://hahana.soest.hawaii.edu/hot/hot_jgofs.html
· CANON: Controlled, Agile, and Novel Observing Network  http://www.mbari.org/canon/
· C-DEBI: Center for Dark Energy Biosphere Investigations http://www.darkenergybiosphere.org/
· Pacific Islands Ocean Observing System  http://oos.soest.hawaii.edu/pacioos/
· Hawaii Ocean Time Series (HOT) Webpage—Particularly the video of the 250th research voyage (5:00 Minutes)

· Next Generation Crosscutting concepts Video Tutorials, http://www.youtube.com/playlist?list=PLllVwaZQkS2rtZG_L7ho89oFsaYL3kUWq
· Next Generation Science Standards – Crosscutting Concepts (Click on Crosscutting concepts on leftside menu), http://www.nextgenscience.org/next-generation-science-standards
Got time?

Next Generation Science Standards:
· Science and Engineering Practices:

· Analyzing and interpreting data 

· Constructing explanations (for science) and designing solutions (for engineering) 

· Engaging in argument from evidence 

· Obtaining, evaluating, and communicating information
· Crosscutting Concepts

· Patterns
· Cause and effect: Mechanism and explanation
·  Scale, proportion, and quantity
·  Systems and system models 
· Energy and matter: Flows, cycles, and conservation 
· Structure and function 

· Stability and change 
Ocean Literacy Standards  
· The ocean is a major influence on weather and climate.
· The ocean and humans are inextricably interconnected.
· The ocean is largely unexplored.
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