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Hot Dogs, Gas, and Acid
Science and Literacy
Summary

Students will be answering the question “What is ocean acidification and what are its implications for life?” They will read and examine scientific studies, articles, search the internet for additional information, conduct an experiment, gather and analyze real-time data from HOT-DOGS, and come to a conclusion about ocean acidification and its implications for life. Additionally, students will be able to make predictions about the future trends. This assignment will allow students to develop research skills, as well as reading and writing skills, 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

· The ocean dominates the Earth’s carbon cycle. Half the primary productivity on Earth takes place in the sunlit layers of the ocean and the ocean absorbs roughly half of all carbon dioxide added to the atmosphere.

· The ocean has had, and will continue to have, a significant influence on climate change by absorbing, storing, and moving heat, carbon and water.

· The ocean supports a great diversity of life and ecosystems.

· Ocean habitats are defined by environmental factors. Due to interactions of abiotic factors such as salinity, temperature, oxygen, pH, light, nutrients, pressure, substrate and circulation, ocean life is not evenly distributed temporally or spatially, i.e., it is patchy. Some regions of the ocean support more diverse and abundant life than anywhere on Earth, while much of the ocean is considered a desert.

· Humans affect the ocean in a variety of ways. Laws, regulations and resource management affect what is taken out and put into the ocean. Human development and activity leads to pollution and physical modifications 
· Everyone is responsible for caring for the ocean. The ocean sustains life on Earth and humans must live in ways that sustain the ocean. Individual and collective actions are needed to effectively manage ocean resources for all.

· 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.

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
· Students will record information gathered from various sources
· Demonstrate understanding of climate change and its effects on life 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

· Include any additional worksheets or resources

Procedure

PART I: Reading Science Text

1. Teacher will explain the difference between a primary and secondary science source. 

2. Students will read a variety of sources both primary and secondary on ocean acidification and use a graphic organizer to better understand the material. 
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: Ocean Acidification Experiment (C-MORE)
PART III: Research, Data Collection & Predictions
1. Students will use HOT-DOGS to collect data on current ocean data on depth and pH. Vertical, Contour, and Horizontal Data to see changes in pH in our oceans. 
PART IV: Panel Discussion/Debate
Your job is to become an expert in this field relating to this question. You are to use a variety of sources such as articles, real-time data, journals, videos, blogs, etc. You need a minimum of 3 primary sources and 4 secondary sources.

1. Scientist: an expert on climate change

2. Community leader

3. Politician

4. Corporate Business member

5. Indigenous person

6. Student 

Assessment

· Performance—Students will analyze texts using graphic organizer, answer questions about graphs, graphs, lab data sheet and conclusion.
· Product—Students will write a synthesis essay to demonstrate understanding.
· Assessment rubrics that you would use in the classroom are also helpful
Additional Resources

Please list any Web sites, books, publications, or other resources that would be helpful for teachers or students preparing for this lesson.

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
EXTENSION
· Designs a simple experiment to gather more data
· Dissolved carbon data and make a connection between dissolved carbon and pH or dissolved carbon and temperature

· Service Learning project on ocean acidification
· Position paper

· Blog
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