Interview Protocol
I am LiZhan, a graduate student in Carbon research group. I am glad to have chance to interview you. The purpose of this interview is to ask more detail about your feedback forms. And your responses will be used to improve the unit and to understand better which parts of units are most effective in order to learn.
(optional)From your feedback form, you have used XXX unit and teach XXX weeks for that, right?

Let’s start with system and scale unit 
Activity 1-3 is about powers of ten
1. What did you do and how did students’ responses about system scale unit?

2. Did you use the tools for reasoning (powers of ten)? How did you use that?
The purpose of activity 1-3 is to introduce powers of ten, help students to connect across different scales. 
3. What are the difficulties for students to achieve this purpose and how tools of reasoning help them to conquer these difficulties and achieve this purpose?
4. Do you have suggestion for doing this better, how can we improve?

The topic of activity 4 is about the air
1. What did you do and how did students’ responses about this activity?
2. Did you use the tools for reasoning (powers of ten or process tools)? How did you use that?
The purpose of this activity is to account for gas in order for carbon transforming

3. What are the difficulties for students to achieve this purpose and how tools of reasoning help them to conquer these difficulties and achieve learning purpose?
4. Do you have suggestion for doing this better, how can we improve?

The topic of activity 5 to 8 is related to energy
5. What did you do and how did students’ responses about this set of activities?
6. Did you use the tools for reasoning (powers of ten and process tools)? How did you use that?
The purpose of these activities is to account for tracing energy and trace matter from atom-molecular scale
7. What are the difficulties for students to achieve this purpose and how tools of reasoning help them to conquer these difficulties and achieve learning purpose?
8. Do you have suggestion for doing this better, how can we improve?

(Optional) About XXX unit you have used, can you tell me which one is the key lesson/activity you choose from this unit? How do you teach this key lesson/activity?
Teaching result
1. From your experience, which aspects did students improved most from the unit learning? 

2. This is our learning progression framework. Do you think where your students are before and after teaching? 
3. Do you find any evidence that student can transfer what they learned in this unit into other content area?

Thanks for the interview! Do you have anything else you would like to say?
Appendix
1. Tools for reasoning
[image: image1.jpg]The One-Meter Square

207 Pt ymbel Ol sailnt n 1w sl

Scale: 109 meters = 1 meter: Light takes about 3
nanoseconds to cross this picture




Molecule kits
Powers of ten
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Process Tools
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2. Learning progression framework

Learning Progression Framework
	Explaining Progress Variable

	Level 4. Linking processes with matter and energy as constraints
	Linking carbon-transforming processes at atomic-molecular, macroscopic, and global scales with matter and energy as constraints

	Level 3. Changes of Molecules and Energy Forms with Unsuccessful Constraints
	Link macro-processes with change of molecules and/or energy forms at atomic-molecular or global scale, but cannot successfully conserve matter/energy.

	
	

	Level 2. Force-dynamic accounts with hidden mechanisms
	Link macro-processes with unobservable mechanisms or hidden actors (e.g., decomposer), but the focus is on enablers, actors, abilities, and results rather than transformation of matter and energy. 

	
	

	
	

	Level 1. Macroscopic force-dynamic accounts
	Describe macro-processes in terms of the action-result chain: the actor use enablers to accomplish its goals; the interactions between the actor and its enablers are like macroscopic physical push-and-pull that does not involve any change of matter/energy.

	
	


WATER MOLECULE
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