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1) The motion of solute molecules is caused by external forces. Students holding this assumption think of the solute molecule's motion as being caused by external forces, or agents outside of the solute molecule. These include air current or wind (e.g., some students draw fans or windows); inhaling or breathing, where the action of the nose attracts the molecules; an external force called "diffusion" that pushes molecules from one area of the room to another; a difference in concentration with an anthropomorphic attribution of molecules needing to go from higher to lower concentration; freedom to move due to lack of containment, but with the agent of movement being an external force; and heat causing movement by putting pressure on the molecules. Without the external agent, the molecules would not move. This assumption about particle dynamics ranges from a static assumption (particles are fixed in space and do not move) to a causal-dynamic assumption (the movement of particles occurs as a result of an external force, without which movement would cease).

2) The movement of solute molecules is caused by external forces, but the motion is conditioned by certain features of the solute molecule. Students holding this assumption state explicitly that external forces cause the solute molecules to move, but they demonstrate implicit recognition that the molecules move by themselves. For example, they indicate that at higher temperature molecules have faster speeds, or that molecules with lower mass move faster, or that certain atoms in the molecules allow them to move. They do not, however, recognize that molecules are in constant motion. This assumption about particle dynamics has aspects of the causal-dynamic assumption (described above) and a contingent-dynamic assumption (movement of particles must be actively sustained by some force, but the source of the force is internal to a particle).

3) Solute molecules move by themselves, but their motion is conditioned by certain features of the molecule. Students with this assumption explicitly recognize that the solute particles move by themselves as a result of some features of the molecules themselves, such as their size, number of electrons, or mass, or due to the state (i.e., gaseous) that they are in. Students do not, however recognize that molecules are in constant motion. This assumes contingent-dynamic particle dynamics.

4) Solute molecules are in constant motion, but their motion is conditioned by certain features of the molecule. Students holding this assumption clearly and explicitly express that molecules are in constant motion and move by themselves. They attribute the motion to features of the molecules, such as size, number of electrons, or mass. This assumption about particle dynamics ranges from contingent-dynamic to intrinsic-dynamic (movement is recognized as an intrinsic property of particles).

5) Solute molecules are always in motion and that motion is an intrinsic property of the molecules. Students with this assumption explicitly express that molecules are in constant motion, and they do not attribute the motion to features of the molecules. Particle dynamics take an intrinsic-dynamic assumption.
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