Carbon Cycle 2006-2007 Teaching Modules

Descriptions

	General Topic Area
	Elementary
	Middle
	High

	Properties of matter and changes in matter


	Pre-unit: What is matter and what is not matter? How do we know? 


	Pre-unit: What are things made of? What is the structure of molecules? How do they change chemically? What are differences between organic and inorganic molecules? Powers of 10- ideas about scale
	Pre-unit: What are things made of? What is the structure of molecules? How do they change chemically? What are differences between organic and inorganic molecules? Powers of 10- ideas about scale

	Growth: Needs and Mechanisms


	Where do fruits and vegetables come from? How are they related to parts of plants? What did the plant need to grow?
	How does an acorn grow into a large oak tree? What does it need to grow? How does it use these things to grow? Where does it store its food?


	How does an acorn grow into a large oak tree? What does it need to grow? How does it use these things to grow? Where does it store its food? What might limit growth of plants?

	Food storage and use: weight loss and cellular respiration


	How do we work? How do we move and get around? How do we move when we haven’t eaten for awhile?
	How do humans and plants store and use food? What happens when a human loses weight?
	How do humans and plants store and use food? What happens when a human loses weight?

	Matter in Ecosystems


	What happens when animals eat plants? What happens to plants when they die?

How are plants and animals connected in food chains?
	What happens when animals eat plants? What happens to plants when they die? How can food chains show movement of matter in ecosystems?
	What happens when animals eat plants? What happens to plants when they die? How can food chains show movement of matter in ecosystems?

	Combustion and engineered systems


	Where do electricity, food, and gasoline come from?  Why can’t we live by drinking water?  Why can’t cars run on water?
	How do we get energy from fuel sources? What happens when these fuel sources burn? How do the products of this process impact our environment?
	How do we get energy from fuel sources? What happens when these fuel sources burn? How do the products of this process impact our environment?




Elementary

Pre-Unit: What is Matter?

Key questions: What is matter and what is not matter? How do we know what is matter?

Goal of module: The goal of this module is to teach students about matter and the movement of matter. Students will encounter problems about whether air is matter and whether small living organisms are matter and develop ways to test their ideas and discuss what constitutes evidence for deciding what things are and are not matter.”

1. Grocery Store Botany: Growth in plants

Key Questions: Where do fruits and vegetables come from? What are the parts of plants that help them grow? What do plants need to grow and how does a plant use these things?  What moves inside a plant?

Goal of Module: The goal of this module is to see if students can start to understand structure of plants and processes in plants that are related to plant growth. We want students to start to identify what plants need to grow and how the plant using these things to grow. In order for students to understanding how plants use things to grow, they need to have some experience with the structure of different types of plants and plant parts. An additional goal is for students to start to see movements in plants as materials or matter moving from one part of an organism to another and from materials from inside and outside of the plants.

2. What makes humans work: How does the human body store and use food?

Key questions: How do we work? How do we move and get around? How do we move when we 

haven’t eaten for awhile?

Goal of module: The goal of this module is for students to start to see that are bodies work by the movement of matter inside the body. We ingest food for a reason. Students will learn about why our bodies need food and how we use the food for help our bodies work. 

3. Matter in Ecosystems

Key questions: What happens to plants when animals eat them? What happens to plants when they die? How are plants, animals, and decomposers connected? 

Goal of module: This module can focus on movement of materials (or matter) as a link between organisms in food chains. The focus will be on the movement of materials when animals eat plants (connecting to unit #2) and the movement of materials when plants die and decompose. Students will make connections between plants, animals, and decomposers in terms of needs and movement of materials. It may also include a simple food chain activity such as: making students choose one animal and become the animal and ask them to find, explain, and connect food chains such as what I need to eat to live and grow, how can I protect myself, and what kind of danger (predator) I should be aware of, etc. 
4. How do we get fuel?

Key questions: How do food, electricity, and gasoline get to us?  Why can’t our bodies and our cars run on water?

Goal of module: The goal of this module is to teach students about human systems that provide energy for our bodies, cars, and appliances. We will also begin to explore students’ ideas about energy sources and energy transformations. Students will discuss “what makes things run.”  For example, our bodies run on food, appliances run on electricity, and cars run on gasoline.  They will discuss what all of these have in common—that they are energy sources.  They will study the human systems that deliver those energy sources to us.  (Some of these ideas come from the energy discussion with David.)

Middle School

Pre-Unit: Structure of molecules and how they change (chemically)

This module would be a unit on building models of different kinds of molecules typically found in biological systems, such as H20, CO2, C6H12O6, etc. Students might construct the various molecules and make connections to where the molecules are located in human and natural systems and some of the chemical processes that these molecules are involved in. Students might work to simulate instances of chemical changes using the model building kits. In addition, this unit will focus on scale, using Phillip Morrison’s Power of 10 video and including activities aimed at students understanding the atomic molecular level and how it connects to macroscopic and large-scale levels.  

5. Growth of plants during photosynthesis

Key Questions: How does an acorn grow into a large oak tree? What does it need to grow? How does it use these things to grow? Where does it store its food?

Goal of module: This module is intended to move beyond identifying the conditions a plant must have for the process of photosynthesis to occur. Rather the focus on this module is how photosynthesis and the products of this process contribute to the growth of plants. Again, the focus of this unit is to see plant growth as the movement of matter inside plants, matter that chemically changes from gases and liquids to solids. Students will learn about what products are formed, where they go inside the plant, and how they influence growth. The focus will be on the transformation of gaseous CO2 and liquid water into sugars and starches. The unit might also have students speculate about what would happen if you limited the amount of water or sunlight for plants or if you raised levels of CO2- how this would influence plant growth.

6. Cellular respiration in plants and animals

Key Questions: How do humans and plants store and use food? What happens when a human loses  weight?

Goal of module: This module will focus on the process and purpose of cellular respiration in plants and animals. Students will learn about the reactants of the process and where they come from and the products of the process and where they go. Students may collect quantitative data using CO2 sensors for respiration and CO2 levels of plants and crickets or other animals. Students might do some inquiry investigations on different types of plants and animals to generate evidence about factors that influence the process, such as factors that may limit the reactants. In addition to the focus on the movement of matter in living organisms, this module may also include a focus on the energy released from cellular respiration and how this energy influences the function of the organisms.

7. Matter cycling in ecosystems

Key questions: What happens to plants when animals eat them? What happens to plants when they die? How are plants, animals, and decomposers connected? How can food chains depict movement of matter in ecosystems.

Goal of module: This module can focus on movement of matter as a link between organisms in food chains. The focus will be on the movement of matter when animals eat plants (connecting to unit #6) and the movement of matter when plants die and decompose. Students will make connections between plants, animals, and decomposers in terms of needs and movement of matter. It may also include a food chain activity describe in the elementary description or something slightly more challenging. This module might also include the role of decomposers in the movement of matter and investigation about soil respiration.
8. Combustion of fuel for energy

Key questions: How do we get energy from fuel sources? What happens when these fuel sources burn? How do the products of this process impact our environment?
Goal of the module: This unit will focus on the process of combustion and liberating energy from bonds. The module will begin with exploring energy from foods, looking at the process (connecting to cellular respiration), the reactants and products. Students will then explore 3-4 types of fuel sources (ethanol, petroleum, natural gas, and coal) the process of forming these fuel sources and the products of combustion when these fuel sources are burned. This will connect to issues about global warming and (matter) products from human activities that intend to gain energy from transforming the matter.

High School

Pre-Unit: Structure of molecules and how they change (chemically)

This module would be a unit on building models of different kinds of molecules typically found in biological systems, such as H20, CO2, C6H12O6, etc. Students might construct the various molecules and make connections to where the molecules are located in human and natural systems and some of the chemical processes that these molecules are involved in. Students might work to simulate instances of chemical changes using the model building kits. In addition, this unit will focus on scale, using Phillip Morrison’s Powers of 10 video and including activities aimed at students understanding the atomic molecular level and how it connects to macroscopic and large-scale levels. 

9. Growth of plants during photosynthesis
Key questions: How does an acorn grow into a large oak tree? What does it need to grow? How does it use these things to grow? Where does it store its food? What conditions might limit or enhance the growth of plants?

Goal of module: This module will focus on the functioning of individual cells in plants and the weight gain that occurs through the process of photosynthesis. Students will learn about photosynthesis and how plants use transform gaseous CO2 and liquid water into sugars and starches for growth and weight gain. Students will also learn how plants store light energy in molecules, which is later cycled through living systems. Some basic stoichiometry may be used to quantify substances involved during the process (e.g., using the equation of photosynthesis to determine where the mass of a tree comes from). Understanding the quantitative aspects will reinforce students’ understanding of conservation of matter and that gases involved in these processes have mass. Student may also be asked to use lab probes to gather quantitative data on carbon dioxide levels surrounding different types of plant or different conditions in which plants grow, and then use these levels to discuss matter and energy. The ultimate goal is for students to see movement of matter in plants and understanding how environmental and human influences might limit or enhance plant growth.

10. Cellular respiration in plants and animals 

Key Questions: How do humans and plants store and use food? What happens when a human loses   weight?

Goal of module: This module will focus on the process and purpose of cellular respiration in plants and animals. Students will learn about the reactants of the process and where they come from and the products of the process and where they go. Students may collect quantitative data using CO2 sensors for respiration and CO2 levels of plants and crickets or other animals. Students might do some inquiry investigations on different types of plants and animals to generate evidence about factors that influence the process, such as factors that may limit the reactants. In addition to the focus on the movement of matter in living organisms, this module will also include a focus on the energy released during cellular respiration and how this energy influences the function of the organisms. One activity to use might be having students keep a food diary and use this information for students to make sense of caloric intake and what this can tell you about matter and energy.

11. Matter Cycling in Ecosystems
Key questions: What happens to plants when animals eat them? What happens to plants when they die? How are plants, animals, and decomposers connected? How can food chains depict movement of matter in ecosystems. What factors in ecosystems might influence the movement of matter?

Goal of module: This module can focus on movement of matter as a link between organisms in food chains. The focus will be on the movement of matter when animals eat plants (connecting to unit #10) and the movement of matter when plants die and decompose. Students will make connections between plants, animals, and decomposers in terms of needs and movement of matter and examine the matter cycling up and down in ecosystems. This module will include the role of decomposers in the movement of matter and may have investigations about soil respiration. Students might investigate and compare two different ecosystems, develop an awareness of the producers, consumers, and decomposers in those ecosystems and compare their understanding of the movement of matter and energy in the two ecosystems.

12. Biological processes and human activity: Fuel combustion

Key questions: How do we get energy from fuel sources? What happens when these fuel sources burn? How do the products of this process impact our environment?
Goal of the module: This unit will focus on the process of combustion and liberating energy from bonds in different types of fuel sources. The module will begin with exploring energy from foods, looking at the process, the reactants and products and making connection back to cellular respiration. Students will then explore 3-4 types of fuel sources (ethanol, petroleum, natural gas, and coal) the process of forming these fuel sources and the products of combustion when these fuel sources are burned. This will connect to issues about global warming and (matter) products from human activities that intend to gain energy from transforming the matter.

