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A description of ChemSense functionality implemented in MW. 

Use case:

Students would be asked:

Make an animation of possible steps in the creation two water molecules from oxygen and hydrogen molecules. Each step in the reaction must involve breaking or making one bond. 

Use an annotation to describe whenever a new molecule is made. 

A response would be 

A series of snapshots. They would show H2 breaking up into 2H, one H attacking and O2 to make HO2. This might combine with the other free H to make H2O2 with might make H2O and a free O. The free O might attack the other H2 to make OH and H, which would then combine into H2O. This is not the only possible sequence. 

Let me clarify what the user would do in a typical use case. The activity author would place a number of atoms and molecules on the page. The add and delete tools would not be available. The task would be to make a series of images that show some particular reaction. The user would move the atoms and molecules (and add or remove a bond), take a picture that would store the visible properties of all the atoms, molecules, and bonds, move them a bit, take another, and repeat moves and pictures. Having taken 20 or so, the user would play the sequence quickly. Discovering a big jump between frame 7 and 8, the user might re-load 7 and move the atoms to create a new number 7 or to insert a frame between 7 and 8.

Helen may have wanted only three frames, but the tool really should support 20 or so. Pati Shank reports that kids often want to make smooth animations that are only possible with this many frames. Furthermore, my use case involves several partial reactions that would require many more that three frames.
Functions needed

Add and subtract atoms of various types. (Each type has chemical symbol, size, color, and allowed number of atoms.)

Move atoms and molecules. 

Rotate molecules. 

Create single, double, and triple bonds between a pair of adjacent atoms (if allowed).

Each kind of atom has a maximum number of allowed bonds. (A bond is made only if each atom has the available bonds.)

Cut any bond. 

Make a sequence of snapshots that can be individually annotated.

Arrange the sequence in any order

Delete and add snapshots. 

Show the sequence at variable speed. 

The author needs to set what tools are available and to populate the screen with starting conditions that include molecules. One option would be to NOT allow atoms to be added or deleted. 

Implementation

Think about having a set of tools:

Tools for creating atoms of each element. The author should be able to add up to four elements, but have fewer. 

A rectangular select tool. (Eliminate atoms and molecules by selecting and deleting)

An eraser. (Duplicates the select-and-delete tool, but may be clearer. Can erase atoms or bonds, but not molecules. )

A hand for moving atoms.

A rotation tool for rotating molecules. 

A magic wand for creating one covalent bond. Select the tool, touch one atom and then the other where a bond is desired. If there is already one bond, make it a double bond. If there is already a double bond, make it triple bond. If they are too far apart or no free electrons, put up a suitable error message.)

Scissors for eliminating a bond. Select a bond and click to break one bond. If it is a double bond, make it single. If it is triple, make it double. 

Movie tool. Click it and the sequence of snapshots is shown. 

Arrow tool. Click it to move the display to the next frame in the sequence. 

Drag-and-drop ordering of snapshots. Be able to see thumbnails of snapshots, select any one and either delete it or move it between any two other snapshots. 

Note: We talked about storing a series of the states of the model rather than snapshots. This seems like more work for little gain. The annotation tool doesn’t work with the current display. The current display doesn’t have a thumbnail. We already have annotation and thumbnails of snapshots along with drag and drop ordering (I think). As I see it, there are two advantages of storing the state of the model: bulk and revisions. Snapshots are heaver than a state description. If a student wants to edit a snapshot, it will be much easier if it is “live”. In addition, there may be additional advantages down the road for integrating MW into OTrunk. 

These are significant, so if it is possible to quickly make this functionality and store live images, that would be great. Perhaps we need to estimate the time required in both cases. 

It would be very helpful to have this finished by April 5 for a trial on April 22, so version one may use snapshots. 

Some corrections and clarifications on the above: 

I used the phrase "live MW models" to distinguish between bit-mapped images and something else. On reflection, I realize that there are at least four ways to store MW images, none of which are actually "live": 1) as snapshots, which are bit-mapped images, 2) as image descriptions, which specify the location and visible properties of all objects, 3) as complete model states from which a model can be run (includes velocities of all objects, masses, and other properties), 4) as model runs, which are effectively sequences of many model states generated by the MW computational engine.

For MW ChemSense, we need 3), not because ChemSense requires a runnable model, but because the user needs to edit one state to make the next one. The velocities and other non-visible properties are not needed to make these edits, but all the existing tools for creating and moving atoms exist in this environment.

