Environmental Literacy Carbon Interview 

Name ___________________       Grade __________     Age _____________

General Pattern of Questions for Each Process

General Questions:

1. What does [the Actor] need in order to [do process]? Can you think of any things else? 

2. You said that [the Actor] needs [names of enablers].  Do you think that these things help [the Actor to do the process] in the same way? How are they alike or different? 

Questions in grey are for level 1 and 2 students.

3. Follow up probes about each enabler:

a. How does [the enabler] helps the [the Actor] to grow/run/burn?

b. How does [the actor] uses [the enabler] to grow/run/burn?

c. What happens to [the enabler] inside [the Actor]? (Probe for matter changes.)

d. Does [the Actor] use [the enabler] for energy?  How does that work? (Probe for energy transformation and degradation)

e. Is [the enabler] always necessary for [this process]?  Why or why not?

4. Follow-up probes on enablers not mentioned 

a. Some other students have mentioned [other enabler].  Do you think [the other enabler is necessary for [this process]?

b. [If yes, same probes as for other enablers.]

c. [If no] Why not?

Questions in green are for level 3 and 4 students. 

5. Matter, energy, and scale probes (mostly for Level 3 and 4 students).

a. Scale

i. Can you tell me about what’s happening inside [the Actor] during [the process]?

ii. [Probe for smaller parts: organs, cells, atoms and molecules.]

b. Matter

i. Does the weight of [the Actor] change during [the process]? How does that happen?

ii. Does this process change the air?  How does that happen?

iii. [Probe about changes in materials.  Aim for material kinds/chemical identities and/or atomic molecular accounts.] 

c. Energy

i. Does this process require energy?

ii. What are the energy sources?

iii. [Probe for energy transformation and degradation.  Aim for identification of specific forms of energy.] Examples: Where does the energy come from? What form of energy is it? Where does the energy go when [the process ends]? What form of energy is it? If the form of energy is heat, ask: Do you think heat can be used by animals? Or, do you think heat can be used again to run the car? 
 --- PLANT  GROWTH ---
	Tree Growing
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	A small tree was planted in a meadow
	After 20 years it has grown into a big tree, weighing 500 lb more than when it was planted.


Actor: tree

Enablers: sunlight, water, soil, and air

Life:

1. Do you think plants are alive?

a. (If yes) How can you tell that they are alive if they don’t move?

2. Why can trees grow, but a piece of wood cannot?
Standard questions

3. What does the tree need in order to grow?

4. You said that the tree needs [sunlight, water, soil, air,…].  Do you think that these things help the tree to grow in the same way? How are they alike or different? 

Questions in grey are for level 1 and 2 students.
5. Follow up probes about each enabler:

a. How does [the enabler] helps the tree to grow?

b. How does the tree uses [the enabler] to grow?

c. What happens to [the enabler] inside the tree? (Probe for matter changes.)

d. Does the tree use [the enabler] for energy?  How does that work? (Probe for energy transformation and degradation)

e. Is [the enabler] always necessary for tree growth?  Why or why not?

6. Follow-up probes on enablers not mentioned 

a. Some other students have mentioned [other enabler].  Do you think [the other enabler is necessary for the tree growth?

b. [If yes, same probes as for other enablers.]

c. [If no] Why not?

Questions in green are for level 3 and 4 students. 

7. Matter, energy, and scale probes (mostly for Level 3 and 4 students).

a. Scale

i. Can you tell me about what’s happening inside the tree as it grows? 

ii. [Probe for smaller parts: organs, cells, atoms and molecules.] Examples: Do you think that the tree is made of cells, atoms, or molecules?

b. Matter

i. The tree gets heavier as it grows.  How does that happen?

ii. Does the growing tree change the air? How does that happen?

iii. [Probe about changes in materials.  Aim for material kinds/chemical identities and/or atomic molecular accounts.] If the increased weight comes from outside the tree, where does it come from? How do these things change into the tree’s body structure?  

c. Energy

i. Does this process require energy?

ii. What are the energy sources for the tree?

iii. [Probe for energy transformation and degradation.  Aim for identification of specific forms of energy.] Do you think the energy of sunlight will change its form when it goes into the tree’s body? How? Where does the tree store energy? In cells? In molecules? 

--- BABY GIRL GROWTH ---

	A Baby Girl Growing
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	The baby weighed 22 lb when she was 5 months old.
	The baby has grown into a big girl, weighing 50 lb.


Actor: Girl’s body

Enablers: food, water, air, exercises, sleep

Life:

1. Why can people and trees grow, but non-living things like a doll cannot?
Standard questions

1. What does the baby need in order to grow?

2. You said that the baby needs [food, water, air, exercises, sleep …].  Do you think that these things help the baby grow in the same way? How are they alike or different? 

Questions in grey are for level 1 and 2 students.
3. Follow up probes about each enabler:

a. How does [the enabler] helps the baby girl to grow?

b. How does the baby girl uses [the enabler] to grow?

c. What happens to [the enabler] inside the girl’s body? (Probe for matter changes.)

d. Does the girl’s body use [the enabler] for energy?  How does that work? (Probe for energy transformation and degradation)

e. Is [the enabler] always necessary for people growth?  Why or why not?

4. Follow-up probes on enablers not mentioned [food, water, air, exercises, sleep …]

a. Some other students have mentioned [other enabler].  Do you think [the other enabler is necessary for people growth?

b. [If yes, same probes as for other enablers.]

c. [If no] Why not?

Questions in green are for level 3 and 4 students. 

5. Matter, energy, and scale probes (mostly for Level 3 and 4 students).

a. Scale

i. Can you tell me about what’s happening inside the baby as she grows?

ii. [Probe for smaller parts: organs, cells, atoms and molecules.] Do you think the girl’s body is made of cells/molecules/atoms? Please explain. 

b. Matter

i. The baby gains weight as she grows? How does that happen?

ii. Does the growing baby change the air?  How does that happen?

iii. [Probe about changes in materials.  Aim for material kinds/chemical identities and/or atomic molecular accounts.] How does the food change into the materials of the girl’s body structure?  

c. Energy

i. Does this process require energy?

ii. What are the energy sources?

iii. [Probe for energy transformation and degradation.  Aim for identification of specific forms of energy.] How does the energy of the food becomes the energy of the girl’s body? Does the energy change forms? How? Where does the girl’s body store energy?  in cells? In molecules?   

--- GIRL RUNNING ---

	A Girl Running
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Actor: Girl

Enablers: food, air, water

Life: 

1. Why can people and animals move their bodies but non-living things cannot move? 

2. Why do people need to breathe, but non-living things like stones do not? 
3. Why can people keep warm, but a stone cannot?
4. Do you think moving and breathing are related events? Why? 
Repeated questions (check mostly for differences from baby growing)

1. What does the girl need in order to run? [food, air, water] 

2. How does each of the things you mentioned help the girl to run? 

3. How does the baby girl’s body use each of the things to run?

4. How are growing and running alike and different?

a. Do you think the girl needs the same thing for growing and running?

b. Compare the processes of growing and running. Do you think the same change will happen inside the girl’s body?

Questions in green are for level 3 and 4 students. 

5. Matter, energy, and scale probes (mostly for Level 3 and 4 students).

a. Scale

i. Can you tell me about what’s happening inside the girl’s body when she runs?

ii. [Probe for smaller parts: organs, cells, atoms and molecules.]

b. Matter

i. Does running change the weight of the girl? How does that happen?

ii. Does the running girl change the air?  How does that happen?

iii. [Probe about changes in materials.  Aim for material kinds/chemical identities and/or atomic molecular accounts.] What will happen to the oxygen inside the girl’s body? How does oxygen change in order to provide energy for running? 

c. Energy

i. Does running require energy?

ii. If yes, where does the energy of running come from?

iii. [Probe for energy transformation and degradation.  Aim for identification of specific forms of energy.] How does the food provide the energy for running? Where does the energy of running go when the girl stops running? Does that energy still exist anywhere? If yes, in where is that energy? in what form?   

--- DEAD TREE DECAY ---

	Tree Decaying
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A tree falls in the forest. After many years, the tree will appear as a long, soft lump barely distinguishable from the surrounding forest floor.


Actor: Dead Tree

No enablers such as tree decay due to becoming old

Enablers: rain, wind, sun, bugs

Life: 

1. Why do dead plants and animals decay but not living plants and animals?

2. Why do dead plants and animals decay, but not stones? 

Causes & Energy:

1. What causes the changes in the wood? 
2. {If mention decomposers/microbes/bugs/fungi:} Do you think the tree will decay if there is no decomposers/microbes/bugs/fingi?
3. How does each of the things you have mentioned cause that change? 

4. Do you think energy is somehow involved in the event of decay? How? 

5. Do you think that the tree contains energy when it was living? 

· (If no) Why do you think that the tree does not contain energy? 

· (If yes) Please explain when the tree dies, what will happen to its energy?  

· (If yes) Does that energy still exist somewhere? If yes, where is it? In what form? How does that happen? 

Materials & Scale:

1. The tree lost a lot of materials over a long time. Where do you think the lost materials have gone? 

2. What happens to the matter of the wood? Where does the matter that is no longer in the lump has gone? In what form (solid, gas, liquid)?
3. Do you think chemical changes are happening to wood of the tree? If yes, what are those chemical changes? Could you use molecules to explain your answers? 
--- FLAME BURNING ---

	Burning Match 
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	Burning Candle 
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Actor: flame

Enablers: fuels (wax, wick, wood), air

Causes & Energy:

1. What does the flame need in order to burn?

2. You said that flame needs [wax, wick, air…].  Do you think that these things help the flame to burn in the same way? How are they alike or different? 

Questions in grey are for level 1 and 2 students.
3. Follow up probes about each enabler:

a. How does [the enabler] helps the flame to keep burning? 

b. How does the flame use [the enabler] to keep burning?

c. What happens to [the enabler] inside the flame? (Probe for matter changes.) {Alternative questions: How does the flame use air to keep burning? How does air helps the flame to keep burning?}

d. Does flame use [the enabler] for energy?  How does that work? Do you think that energy is used up? Why? (Probe for energy transformation and degradation)

e. Is [the enabler] always necessary for the flame to keep burning?  Why or why not?

4. Follow-up probes on enablers not mentioned 

a. Some other students have mentioned [other enabler].  Do you think [the other enabler is necessary for the flame to keep burning?

b. [If yes, same probes as for other enablers.]

c. [If no] Why not?

Questions in green are for level 3 and 4 students. 

6. Matter, energy, and scale probes (mostly for Level 3 and 4 students).

a. Scale

i. Can you tell me about what’s happening inside the flame as it burns?

ii. [Probe for smaller parts: organs, cells, atoms and molecules.]

b. Matter

i. The match and candle lose weight as they burn? How does that happen?

ii. Does this process change the air?  How does that happen?

iii. [Probe about changes in materials.  Aim for material kinds/chemical identities and/or atomic molecular accounts.] Do you think that a chemical change is happening to the wood or wax? If yes, what is that change? How does that happen?  

c. Energy

i. Does this process require energy?

ii. What are the energy sources?

iii. [Probe for energy transformation and degradation.  Aim for identification of specific forms of energy.] Do you think heat is released from burning? If yes, how is heat released? Do you think heat is created in combustion, or do you think heat is changed from other forms of energy in combustion? Please explain. 
--- CAR RUNNING ---

	Car Running
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Tom’s family went to Chicago on vacation. When they came back, Tom’s dad found that their car consumed 50 gallons of gasoline for the trip.


Actor: Car

Enablers: gasoline, air

Life:

A car can move and a person can also move. How is a car different from a person?  

Standard questions:

1. What does the car need in order to carry the family to Chicago?

2. You said that the car needs [gasoline, air, ….].  Do you think that these things help the car to move in the same way? How are they alike or different? 

3. Why do people use gasoline instead of water to run their cars? 

Questions in grey are for level 1 and 2 students.
4. Follow up probes about each enabler:

a. How does [the enabler] helps the car to run? 

b. How does the car use [the enabler] to run?

c. What happens to [the enabler] inside the car? (Probe for matter changes.)

d. Does the car use [the enabler] for energy?  How does that work? (Probe for energy transformation and degradation)

e. Is [the enabler] always necessary for car running?  Why or why not?

5. Follow-up probes on enablers not mentioned 

a. Some other students have mentioned [other enabler].  Do you think [the other enabler is necessary for car running?

b. [If yes, same probes as for other enablers.]

c. [If no] Why not?

Questions in green are for level 3 and 4 students. 

6. Matter, energy, and scale probes (mostly for Level 3 and 4 students).

a. Scale

i. Can you tell me about what’s happening inside the car as it moves?

ii. [Probe for smaller parts: engine, cylinders.]

b. Matter

i. Does gasoline change to make the car run? 

ii. Does this process change the air? How does that change happen?

iii.  [Probe about changes in materials.  Aim for material kinds/chemical identities and/or atomic molecular accounts.] What change is happening to gasoline? How does that change make the car to run?  

c. Energy

i. Does this process require energy?

ii. Where does the energy of car running come from?

iii. [Probe for energy transformation and degradation.  Aim for identification of specific forms of energy.] How is the energy of running released? When the car stops, where does the energy of running go? Does it still exist? If yes, where is it and in what form? If no, why?  

--- USING ELECTRICAL APPLIANCES ---
	Lamp lighting 
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Actor: lamp

Enabler: electricity

Causes & Energy:

1. The lamp will not light if it is not plugged in. Do you know why? 

2. What does the lamp get from the outlet? If the student mentions electricity or electrical energy, ask the following questions:

a. Why can electricity help the lamp to light? Can you use energy to explain that?

b. Do you think electricity is related to energy? If yes, what energy form is it? 

c. Where does electricity come from? 

d. (If mentions power plants) Where do power plants get the energy from to generate electricity? 

3. About 50% of electricity used in US comes from coals. Do you know how does that happen? Can you use energy to explain this question? Where does the energy of coals come from?
CLASSIFICATION OF EVENTS

1. Elementary, middle and high school students: 

Pictures: Plant growth, A baby girl growing, Car running, Tree decaying, Wood/Candle burning, A girl running 

· Each of these pictures is about a process or change. Can you divide the pictures into three groups in terms of process or change?  Explain each group. 

2. Middle and high school students: 

Pictures: Tree growing, A girl running, Tree decaying 

· Think about the role of these processes in a ecosystem, can you sort these pictures into two groups? Explain each of the groups. 

3. High school students: 

Pictures: Plant growth, A baby girl growing, Car running, Tree decaying, Wood/Candle burning, A girl running
· Can you sort these pictures again? This time, please sort the pictures in terms of changes of matter and energy. 

4. High school students: 

Pictures: A girl running, Tree decaying, car running 

· Can you think of a reason for putting these pictures together? If not, what processes can put together? Why?
5. High school students: 

Tree growing, a girl running, tree decaying

· Can you think of a reason for putting tree growing separate from the other two pictures? 

 CONNECTIONS AND GLOBAL WARMING

Show students all the pictures: 

1. How are all these events connected?

2. How could they be connected in an ecosystem? 

3. How are these processes connected in their ways of using and changing air?

4. How are they related to global warming?  

5. How many pictures can you connect together? Please make connections as possible as you can. 
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