Table 4: Five phases of TDS describing a lesson that integrates the pulling model. The first column gives a short explanation for what occurs in each phase. The second column show student roles, and the final column exemplifies the two former for the lesson described here.

	Phase: short explanation
	Students role
	Example from lesson with pulling model

	Devolution: Hand out material unfold the didactical environment and task.
	Taking ownership of  activity. Need to figure out how they actually enact the models. Becoming aware of what they need to pay attention to.
	Students might try attaching the rope around their waist, holding on to the rope with their hands, or other ways of enabling the pulling motion.

	Action: Students enact models to focus on what kinaesthetic sensations they experience. 
	Enact the models and change roles (e.g. being pulled, pulling, observing). Testing hypotheses.
	Some students run fast, others walk slowly. One hypothesis is that this has effect on the effort experienced to maintain the movement.

	Formulation: Put words and images to kinaesthetic experiences and come up with (physics) explanations
	Discuss their ideas using their experiences with the models from different perspectives (e.g. pulled, pulling, observing). Formulate these discussions on paper.
	See examples from Tables 2 and 3. 

	Validation: Explanations are validated by enacting the models and by student-student and teacher-student interactions. 
	Enact kinaesthetic models to validate their explanations and discussions. Use other strategies for validating observations (calculations, textbook knowledge, etc.). 
	If all three students try running fast and slow, they can discuss their kinaesthetic experiences. They might ask the teacher as well, although this could easily become a premature institutionalization.

	Institutionalization: Teacher uses classroom dialogue to connect kinaesthetic experiences to physics.  
	Speak of kinaesthetic experiences increasingly in terms of forces and acceleration.
	Teacher highlights that pull on hands should feel the same regardless of speed, while downplaying differences in speed between students.
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