Lesson Title:  Animals As a Source of CO2     

Class: Introductory Chemistry 

 Teachers: Loren Hennick and Tom Grace

	Generative Question or Big Idea: 

Are Animals a Source of CO2?


	Potential Student Misconceptions: 

Fossil fuels are the only source of Greenhouse gases.   


	NASA Resources/ Connections:
Lab from Atmospheric and Geophysical Lawrence Livermore National Laboratory Sciences Division Science Education Center, Lawrence Livermore National Laboratory and DOE.    

 
	ELA/EL Strategies: 
Academic Word List

Bromothymol blue (BTB), pH indicator, cellular respiration, fermentation, adenosine triphosphate (ATP)         
Scaffold science writing with sentence starters: 

Teacher Think Aloud instruction on 

how to balance a chemical equation   

___ C6H12O6   +___ O2 → ___CO2   + ___ H2O   

Write the correct name under each molecule.           

	Learning Targets 

Chemistry-Biology Content/Standards

Investigation and experimentation, Le Chatelier’s Principle, pH scale range, Equilibrium based solution concentration, 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, collaboration and interpersonal skills 

And basic scientific literacy.  
	Instructional Activities

5 E’s:
Day 1:  Engage: respiration reactions, using bromothymol blue, BTB, as a color indicator. Textbook pgs. 192 -195, 483 -489.
Explore: Why BTB solution changes color as more CO2 is collected. Are plants both a source and a sink for CO2?    

Explain: 
Day 2: Elaborate: Run experiment CO2 gas, make observations the next day and then record in data table actual BTB color.        
Day 3: Evaluate: Lab quiz on lecture material, and experimental setup and materials   

Lesson Differentiation: Draw a Venn diagram for the reactants and products of fermentation of yeast and muscle cells.     


	Student Products and/or Performances and Criteria

Each lab group will label one test tube control and the other experimental. Students measure 5 mL of BTB solution and add it to both test tubes. Add 5 drops of yeast/sugar solution to the experimental test tube. Complete data table: indicating the color of BTB solution at the start of the procedure, predict the color results and record the observed results before period ends. Student will answer conclusion questions related to activity.     
Assessment Plan – Key Questions 

Evaluate data table and conclusion question responses in laboratory handout.

 Formative Assessment     

Teacher monitors solution amounts and correct labeling of each test tube.   

Product/Performance Criteria 
Control test tube should show no color change.

Evaluation of lab quiz that follows.   

	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?

 Add less sugar to the yeast solution. Review the purpose of a “control” more thoroughly in an experiment. Embed additional EL strategies and spiral back to biology content in the lesson plan. 



