	Category system for students’ usage of energy ideas.

	Category
	Definition
	Examples
	Borderline Case

	Correct Tracking
	Student correctly traces where energy is being transferred to. Energy does not come out of or go into “nowhere”.
	When it hits the ground, it distributes a 
little bit of energy and it, like, puts energy into the particle field.
	Language does not have to include “transfer”. Important is that energy goes from one system / place into another system /n place, thus remains localized.


	
	
	Every time and it bounces lower and lower every time cause it loses energy. Like energy went in the ground as it hit the ground.
	Students uses formulations like energy loss
AND
- if the students later on - by her/himslef- explains that this means energy was transferred to the surroundings
OR
- if the student correctly traces energy.

	Energy conservation violated
	Student mentions that a certain share of the energy (or all of it) is going lost later on
AND
- if the student later on does NOT specify that this meant energy is just transferred to the surroundings or inaccessible
	Interviewer: What do you mean when you say "energy is lost or gone"? 
Student: Like they use the energy. 
Interviewer: Hm. 
Student: So, like after you use it you can't reuse it because it's gone.
	

	Forms-based reasoning
	Student using ideas about energy forms and how they are transformed or transferred.
	“When the ball is held in his hand it has gravitational potential energy.”
	

	Transfer-only based reasoning
	Student uses ideas about energy transfer between systems.
	He drops the ball the speed increases but when it hits the floor it transfers energy to the ground and that's why it can't go all the way back up to its initial height.
	Students don’t have to use the word “system” or “transfer”. Rather, it needs to come out that energy moves from one place to another.

	Productive reasoning about systems and changes therein

	Students questioning the choice of a system, wondering about where energy may be coming from or going to or what related changes a system may undergo. 
	I wanna say it’s gravity but it can’t be because it gotta be a physical thing.

	I don’t know etc. without further specification does not count.
Further questioning where energy could be transferred also falls into this category.




	Category system for students’ usage of fields ideas.

	Category
	Definition
	Examples
	Borderline Case

	Fields as systems that energy can be transferred to or from - normative

	Student talks about a field as an entity that energy can be transferred to and from. Transfer has correct direction and process.
	„And the gravitational field is transferring energy to the ball to make it go faster towards the center of the earth.”
	S talks about a field as an entity that energy can be transferred to and from. Code also applies if process is not stated.

	Fields as systems that energy can be transferred to or from – non-normative

	Student talks about a field as an entity that energy can be transferred to and from. Transfer has incorrect direction or process.
	„And the ball is transferring energy to the field as it falls.”
	Code applies also if only one of the two elements (process or direction of transfer is incorrect).

	Fields as force - normative
	Student talks about a field as an entity that pulls on something.
	„The gravitational field is pulling the ball toward the ground.”
	



