Lesson Title:  Are Living Organisms a Source of CO2 Gas      

Class: Introductory Chemistry 

 Teachers: Loren Hennick and Tom Grace

	Generative Question or Big Idea: 

Are plants a source of CO2?


	Potential Student Misconceptions: 

Fossil fuels are the only source of Greenhouse gases.   


	NASA Resources/ Global Warming  Connections:
Lab from Atmospheric and Geophysical Lawrence Livermore National Laboratory Sciences Division Science Education Center, Lawrence Livermore National Laboratory and DOE. 
Three research articles on global warming: “California high school student invited to the Copenhagen global summit, find a problem with a solution to global warming, and lastly an article regarding their research subtopic. 

Nano-High Saturday morning lecture series. Bill Collins on “Climate Change: Surf’s Up in the Arctic” (1/9/10).         

 
	ELA/EL Strategies: 

Academic Word List

Bromothymol blue (BTB), pH indicator, photosynthesis, respiration, elodea, aluminum,  

Breaking down prefixes and suffixes in root words. 

Explaining proper use of equipment and procedures via demonstration with materials and tools.   

        

	Learning Targets 

Chemistry-Biology Content/Standards:
Investigation and experimentation, pH scale range,  equilibrium concentration reaction, strong/weak acids, strong/weak electrolytes, balancing chemical equations.  
 Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from CO2. Students know the role of the mitochondria in making stored chemical bond energy available to cells by completing the breakdown of glucose to carbon dioxide. Students know how to analyze changes in climate, human activity, introduction of nonnative species, or changes in population size. Students know water, carbon and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles through photosynthesis and respiration.          
21st Century Science Skills: 
Curiosity, creativity and risk taking

Teaming, Collaboration and interpersonal skills 

Effective use of real-world tools  

Basic scientific, mathematical and technological literacies  
	Instructional Activities

5 E’s:
Day 1:  Engage: Observe and record color of BTB solution. Lecture on photosynthesis and respiration reactions. Predict results (hypothesize) regarding the BTB solution’s color at the end of the experiment’s end.
Explore: Why BTB solution changes color as more CO2 is collected. Are plants both a source and a sink for CO2?    

Explain: Discuss with students how to cut a piece of elodea and place into a test tube with BTB solution. Setup a control (without elodea) and   cover both test tubes with aluminum foil to prevent photosynthesis from occurring.          

Day 2: Elaborate: Students take off aluminum foil, and compare the color of the experimental and control test tube’s BTB solutions. Record both solutions’ color in data table under observed results.        
Day 3: Evaluate: Discuss what the lighter solution in the experimental setup means, i.e., evaluate hypothesis. Review products of cellular respiration (CO2) and its influence on the pH indicator and answer lab questions.    

Lesson Differentiation: Write a balanced molecular  equilibrium reaction to illustrate the relationship between cellular respiration and photosynthesis (don’t forget energy).   


	Student Products and/or Performances and Criteria

Measuring and cutting the elodea plant to the same  length to insure uniformity. Completely covering both test tubes with aluminum foil to block sunlight. Students complete data table: indicating the color of BTB solution at the start of the procedure, predict the color results and record the observed results.   
Assessment Plan – Key Questions 

· What is the purpose of BTB in this experiment?    
· Predict the product(s) of CO2 and H2O.

· Balance and classify the reaction type when baking soda and vinegar react.  

· Indicate the three colors that BTB exhibits and their approximate pH’s (acidic, basic, neutral).

· Sketch and label (parts and substances) of the experimental setup. 

 Formative Assessment     

The teacher will observe and give feedback to each research group regarding the length and health of the elodea plant and the foil coverage of the test tube. 

Product/Performance Criteria 
Lab quiz answer key and experimental setup sketch.  

	Reflection of Instructional Practice:  How will you reflect on your instructional practice and student learning?  How will you work collaboratively with your team to assess your instructional practice with observation and focused feedback? Teachers will confer after the experiment to provide constructive feedback on procedures and student understanding.   



