MySystem specifications  for CLEAR

DRAFT  JAN 29 EH

(features are labeled version 1, 2, 3, 4

1 = immediate prototype

2 = ready for general use in June

3 = somewhat later

4 = next grant)

There are two basic elements: blocks (transformations) and arrows (transport). 

Blocks :

· represent an object or a place where energy is transformed (light bulb, human body, bicycle)

· can be displayed as a box (1) or images (2), which are either from a menu, or a file (e.g. a picture the student took) or can be drawn by the student on the computer

· can be "opened up" to see and edit what's happening inside (1)

· can have notes and comments attached to them (2)

· can have blocks and arrows inside them (diagrams within blocks) (2)

· can have several arrows arriving and/or leaving (1)

· have the inputs and outputs clearly displayed, each associated with an incoming or outgoing arrow (1)

· can calculate whether the inputs equal the outputs (2)

· can report non-conservation (as above) to the student (2)

· can convert energy units, e.g. from gallons of gas to Kwh (3)

· can perform calculations on inputs to produce outputs, and vice versa (2)

· can perform integrals and other functions (3)

· can handle, display, and convert rates as well as amounts (3)

· can be linked to an auxiliary time-dependent display, like a graph (4)

Arrows:

· represent the transport of energy, without transformation, change or loss

· display the amount being transported (1)

· Display the kind of energy being transorted (light, heat, electricity)

· can be labeled with text (1)

· can be labeled with images? (3)

· Can contain a block (which could represent, for instance, transmission loss along a wire) if a transformation happens along the way(1)

· Can have qualities that are graphically displayed, for instance, the form of energy being transported can be shown by color or texture (2)

· Can be hooked to blocks, going in either direction (but no double arrows. Going both ways will be shown by two arrows.) (1)

· can be linked to an auxiliary time-dependent display, like a graph (4)

When blocks and arrows are created, prompts can come up which ask the student questions about what they've created, e.g. "What kind of energy is being transported?" (arrow) or "What are the energy inputs and outputs?" (energy) or "More energy is coming into this block than is leaving. Where is happening to the rest of the energy?" (block) (3).  The simpler (2) version would display an error if there's non-conservation.

Quantitative features can be added to qualitative diagrams, but hidden if one wishes. (2)

Inputs and outputs can be represented both qualitatively (e.g. electricity) and quantitatively (e.g. 36 KwH) (2)

Diagrams must have collapsible (right word?) parts so that details can be

added without overwhelming the clarity of the diagram, or parts of the diagram can be pulled out for more detailed development (3)

Material flow can also be represented. (2,3)

Pop-up notes can be added to any object. (2)

Student commentary is part of the diagram, not somewhere else. (2)

Enable collaboration among students to develop the diagrams. (3, 4)

There needs to be a standard "heat sink" icon that can show energy loss

to the environment along the way, including loss "from" the arrows. (1)

Some form of assessment is integrated into the diagramming process. (2,3)

Must be able to be run inside WISE3 (2)

Diagrams can be printed (2)

Actions must be loggable (4)

Records of successive student versions are kept (3,4)

