Structure Document

Here is a plan for what I call "instructional modules (IMs)"  Phil informed me, and teachers concur, that "curriculum" is a totally negative word in school contexts, suggesting mandates by the state or outside agencies, or attempts to thwart such mandates, and therefore is loaded with onerous reactions and sentiments.  "Lesson plan" has none of these faults, but can mean something so elaborately detailed as to be unreadable and unattractive, or so sketchy that there is nothing but to do everything on one's own, or so vague that almost anything qualifies as one.  The term "module" has appeared before on the Fusion Project website and elsewhere.  I have a slight reaction to it, because of its technical meaning in math, but it is usable, and few on hearing it would leap to phrases such as "then a vector space is just a module over a field."

In each of the 7 stories, there is room for innovation on this structure, but I hope we are striving for four goals:


1.  Interest and attractiveness—teachers should be able to imagine using the material and immediately see how they could work with it, and even better, improve it.


2.  Clarity—teachers must see concrete suggestions, even if they are about abstract concepts; there must be no handwaving; along the way we must avoid jargon, glibness, cuteness, smugness.


3.  Consistency—we are writing as a committee, and that is our strength; there is no need to edit away all individuality; after all, we are appealing to individual teachers to catch hold for the ride; in the end, though, there has to be a steady rhythm in the presentation and the tasks.  The variation in art, story, and math will accomplish most of the variation we need.  A visible and useful structure can provide the consistency.


4.  Focus—our primary aim is the improvement in mandated and identified standards.  We want students to do better on standardized tests, but we want them to improve through interest, not drill.  Beyond that, we automatically offer enrichment, variety, and innovation.  Teachers looking for that will see it easily.  We do not need to go into detail but we need to indicate that this is not (or not merely) an opportunity for more drill.

Here is the outline of an IM:

· Justification of story by art and target standards (this is mostly what has been done already in the document I wrote for the museum and we shared with you in December).

· Examples of core cycles

· Trajectories.

· Equipment/materials needed.

· Recommended activities

· Worksheets

· Assessment

· Extensions and suggestions

Foremost, I propose what I am calling a "core cycle."  It will be given more detail below, followed by an example.  Let me mention some of the background for this suggestion.  It places an art-problem first, ringing a clear bell of innovation and connection with the museum.  It moves to a purely math-driven problem (partly in homage to recent research* showing that students actually learn better with abstract patterns than with concrete ones—although I have grave doubts).  It ends with an art-problem, completing the wrapper.  It limits the concepts and techniques to what are needed just here, while leaving it open to reiteration and expansion in additional cycles.  In each IM, we should offer three core-cycle examples, with enough art, extensions, and suggestions to allow teachers to make up three more.

Trajectories:  we should offer one or two routes through the material.  For example, one path can feature an early museum visit, with just a bare introduction, then build on the experience of the visit in the classroom for a week or a month (at regular intervals).  Another can emphasize thorough working in class ending with a visit to the museum as a consolidation and reward, finally seeing the art that has been well studied already.   A particular trajectory might be specified as offering one core cycle in class, a pre-musuem activity, a museum visit, a post-museum activity, and five core cycles in class.

Equipment/materials needed

· At the museum:  

· clipboard—cannot use cabinets or stands to help write

· gridpaper

· pencil—museums traditionally are antsy about ink (SFMOMA guards supply pencils to get you to put away a pen)

· specific equipment for the IM—eg., plumbob, measuring tape or string, calculator, cellphone camera (this can be useful for certain works/problems, but also may prove helpful for capturing works for later discussion; I imagine most schools prohibit phones, so this is either a relaxation, or an exception to allow them to be turned on, or a recognition that the students have them anyway).

· In the classroom:  students can approach reproductions of the artwork and prepare for the museum by contructing math aids that will help with the problem solving.

I believe it may be possible to establish a store of gridpaper and pencils (and more?) at the museum that can be accessed with proper identification, in case students forget or run out.

Recommended activities:  these include classroom experiences with the art that are not just lecture/discussion/problem solving.  Imagination will help here.  I believe you can also offer or adapt more for home use.  The crucial activities are those that unfold at the museum—we can offer suggestions, but mostly we must convey that the museum visit must be well structured and well communicated in advance, so that the fleeting time there is not wasted and so that the students are held in a matrix of manageability.  Chaperones (who must also be informed) are always the key to constructivity and focus.  Home activities should be invented as well—it will help to involve parents, who may be chaperones for the museum visit.  Keep in mind that there must be some sort of followup to the museum visit; it cannot be the last thing and then let hang.  While I am suggesting at least one core cycle after the visit, it may be more appropriate to have a different kind of activity, best suggested by you.

Worksheets:  although not every class or teacher will appreciate worksheets at the museum or even for the classroom, we should provide suggestions of specific short and open-ended response-type items or an entire sheet.  It may not be necessary to have these in each IM, but it won't hurt.

Assessment:  we need to talk about this.  Yes, even in colleges, WASC is hot on assessment these days, no to mention the state, etc.  This is really your area; you will know what to suggest, so that teachers will know we are thinking about this without rigidly specifying how to test.  Allow that some classes will emphasize reflection by students on their experiences at the museum and in class.

Extensions and suggestions:  a number of these are listed in the original document, and where teachers find them appropriate, there may not be a need to say much more.  But I suspect you want to add to the list and to give some more help with implementation than I did.  I do not think these need to be cast into core cycles by us.

I give below the outline and an example of a core cycle, apologies to Carlos for taking up part of Story 1.  I do not think I need to give examples of the other components of an IM, but let me know.  More importantly, let me know if this suggested structure is helpful or the contrary.

The following steps constitute a Core Cycle

Problem 1 (driven by art)

Concept / Technique A

Concept / Technique B

Concept / Technique C

Application to Problem 1, and refinement

Problem 2 (driven by math)

Application to Problem 2, and generalization

Alternate or Addition to Problem 2

Problem 3 (driven by art)

Application to Problem 3, and review

Example of a Core Cycle for Story 1 (and this may still just be a sketchy outline; I await your judgements)

Problem 1:


Count the fuzzy balls in Strontium.
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Note that there are two sizes of fuzzy balls.  We start with the large ones.

Concept / Technique 1


A.  To count a rectangular arrangment of things, count one row and multiply by the number of rows.


B.  How about counting one column and multiplying by the number of columns?

Concept / Technique 2


A.  To handle the split half balls, count them and divide by 2.


B.  To handle the quarter balls, count them and divide by 4.

Concept / Technique 3


A.  Count the small balls by using the same methods, as if the large balls weren't there.


B.  Count the small balls by seeing how many belong to a large ball, and using the count of the large balls to come up with an answer.

Application to Problem 1, and refinement


A.  How many rows are there in the full picture?  Do they each have the same number of balls?  Whole balls?


B.  How many columns are there?  Do they each have the same number of balls?


C.  So how many balls are there, by counting a row?  by counting a column?


D.  Is there an easier way to handle the half balls?  quarter balls?


E.  Is there an easier way to count the small balls?


F.  What about counting by panel?  How many panels are there by using the methods?  How many balls are there in one panel?  Do you think all panels are the same?  Why is counting by panel easier?

Problem 2 (driven by math)


Count the number of items in a three-dimensional array.  Models of this can be a stack of cocktail sugar cubes (approximately one centimeter on a side), or Montessori cubes, but the abstract problem is actually the focus here.

Application to Problem 2, and generalization


Use the teaching and learning from Problem 1 to generalize to three dimensions.  Develop the approach of multiplying rows, columns and layers by seeing that we can already count in each layer, and that each layer is the same size as the others.

Alternate or Addition to Problem 2


How many different sized rectangles could you make with this number of panels?


How many different sized rectangles could you make with this number of balls?


How many different sized rectangles could accommodate 36 balls?

Problem 3 (driven by art)


How many people are there in this photo Union Rave?
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Application to Problem 3, and review


The method of counting the fuzzy balls does not work immediately or directly here, because people are not sitting in rows and columns (but, at a school assembly, that might work).  But dividing the picture into rows and columns of boxes would make it something like the panels in Problem 1.  Then we can count one box, or maybe three and take the average, and end up with a good guess on the total number.  What concepts and techniques make this work?  What keeps it from working very well?  What could make it work better?  How could we overcome the distortion that people are smaller and closer together near the top of the photo? 

