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“What Happened to the Sardines?” 

Science and Literacy
Summary

Students will be answering the question “What happened to the sardines?” They will read and examine a scientific study as their primary source, a review article in Nature International Journal of Science as their secondary source, search the internet for additional information, gather real-time from HOTS, analyze data and come to a conclusion as to why the sardines left Monterey Bay. Additionally, students will be able to make predictions about the future trends of the sardines and anchovy population in the Monterey Bay. This assignment will allow students to develop research skills, as well as reading and writing skills, analyzing bias, making inferences and predictions, using evidence to construct explanations, using charts and tables to interpret or formulate simple hypotheses, reads and interpret various types of graphs, analyze data, draw conclusions, and write a synthesis essay.

Key Concepts

· Climate changes affect sea life, specifically anchovies and sardines in the Monterey Bay

· Ocean habitats are defined by environmental factors that affect diversity of organisms. 
· The ocean affects every human life and supports a great diversity of life and ecosystems.

· From the ocean we get foods, medicines, and mineral and energy resources. In addition, it provides jobs, supports our nation’s economy, serves as a highway for transportation of goods and people, and plays a role in national security.

· The ocean controls weather and climate by dominating the Earth’s energy, water and carbon systems.

· New technologies, sensors and tools are expanding our ability to explore the ocean. Ocean scientists are relying more and more on satellites, drifters, buoys, subsea observatories and unmanned submersibles.

· Use of mathematical models is now an essential part of ocean sciences. Models help us understand the complexity of the ocean and of its interaction with Earth’s climate. They process observations and help describe the interactions among systems.

· Ocean exploration is truly interdisciplinary. It requires close collaboration among biologists, chemists, climatologists, computer programmers, engineers, geologists, meteorologists, and physicists, and new ways of thinking.

Objectives

· Students will explore primary and secondary sources through reading and data collection.

· Students will analyze data such as charts, graphs and non-fiction texts

· Students will identify the possible causes that led to climate change and the decrease in population of sardines
· Students will record information gathered from various sources
· Demonstrate understanding of climate change and its effects on sardine population and ocean systems. In addition, students will demonstrate understanding of various perspectives on the issue
· Communicate results of their investigation through a discussion, presentation, and synthesis essay.
Materials

· See attached assignments and recommended resources
Procedure

PART I: Reading Texts
1. Teacher will explain the difference between a primary and secondary science source. 

2. Students will read various texts addressing sardine disappearance and climate change 

3. Discussion on the difference between technical writing and writing for the masses

4. Students will be asked to make inferences and predictions on why the sardine population declined. They will interpret charts and tables in the articles as evidence to construct explanations, or formulate simple hypotheses, and draw conclusions. 

PART II: Role Assignments and Specific Requirements
1. Scientist

2. Community leader

3. Politician

4. Corporate Business member

5. Indigenous person

6. Student 
*See attached Assignment Document for specific requirements
PART III: Research, Data Collection & Predictions
1. Students will use various resources to analyze graphs and make predictions about the future of the sardine population in Monterey Bay and climate change in general 
PART IV: Panel Discussion/Debate
1. Students will use acquired research to write a position paper and prepare for a panel discussion on the climate change.  They will present their group’s selected perspective to an audience of their peers or community members. 

2. The panel discussion will take place over two days and will allow students to share varied perspectives. 

3. Students will take notes during the discussion to record other voices and prepare for assessment. 
Assessment

· Performance—analyze texts, cooperative group work, presentation
· Product—Students will write a synthesis essay to demonstrate understanding?
* Assessment rubrics attahed. 
Additional Resources

See all attachments. 

Got time?

If you have time before your presentation, it would be helpful to provide

· Relevant content standards—National Science Education Standards: http://www.nap.edu/readingroom/books/nses/html/6a.html
· Science skills (using the Essential Science Skills grid on the EARTH Web site: http://www.mbari.org/earth/skills.htm
· Ocean Literacy Standards:
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf
· Key concepts, according to the AAAS benchmarks, which provide a framework for K-12 expectations: http://www.project2061.org/publications/bsl/online/bolintro.htm 

· California’s Common Core State Standards Science, and Technical Subjects   http://www.corestandards.org/ELA-Literacy/RST/introduction
· Primary and Secondary Sources for Science http://library.albany.edu/usered/dr/prisci.html
· Mysterious Disappearance Focuses Attention on Woeful Lack of Information Regarding Billion Dollar Fish by Edward F. Ricketts  http://www.datadeluge.com/2009/06/science-studies-sardine-mysterious_27.html
EXTENSION
· Designs a simple experiment to gather more data
· For the panel discussion/debate invite another class to be the audience
· Extend an invitation for a different discipline to further research the problem
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