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CORE CYCLE

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 arrangement 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?

[image: image7..pict]
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? 

TRAJECTORIES

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 

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

The following game is useful for 

a game, practicing addition and subtraction of rational numbers.
WARM UP:
Make spinners for each pair of students similar to the example. Each pair of students also needs a coin with heads and tails.

INSTRUCTION:
Play the game in pairs. Each round the two players compare answers and the one with larger answer earns a point. If the answers are the same, each player earns a point. The winner of the game is the player with the most points after a fixed time or a fixed number of rounds.

DEMONSTRATION: 
Arrange the four numbers and carry out the operation indicated by the coin. 
For example, Player A spins 4 times getting the numbers 1, 4, -6, -7 and Player B flips the coin, and it is tails. Player A may decide to arrange her numbers as follows,


[image: image8..pict], which leads to 
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Player B, on the other hand, does the following,


[image: image3.wmf], which ends with 
[image: image4.wmf]
Since 
[image: image5.wmf] is greater than 
[image: image6.wmf], Player B earns a point.

GAME EXTENSIONS:

The game may be modified to practice multiplying and/or dividing rational numbers.

The coin toss determines whether players multiply or divide. If the coin shows heads, they multiply; if the coin shows tails, they divide.

Spinner: 


WORKSHEETS

4.
How many 2/3-cup servings are in a 12-cup box of cereal?

Related Sample CAHSEE questions:

1.
Which of the following numerical expressions results in a negative numbers?



A)  7 – (-3)



B)  (-3) + 7



C)  (-3) – (-7) 



D)  (-3) - 7

2.
One hundred is multiplied by a number between 0 and 1. The answer has to be 

A)  less than 0



B)  between 0 and 50 but not 50



C)  between 0 and 100 but not 50 
D)  between 0 and 100

3.
(3/4)3 =

A)  9/12

B)  9/4

C)  27/12

D)  27/64

4.
Which of the following results in a positive solution?



A)  (-3) (-2) (-4)


B)  (-3) (-2) (4)



C)  (-3) (2) (4) 


D)  (3) (2) (4) (-1)

1.
You are hiking on a 7 1/5 mile trail that is marked every 1/10 mile. The marker you have just passed says 5 1/2 miles. How many miles must you hike until you reach the end of the trail? Explain why you used a particular operation to answer the question.
Target

NS7.1.2 Add, subtract, multiply, and divide rational numbers (integers, fractions, and terminating decimals) and take positive rational numbers to whole-number powers.

AF7.1.2 Use the correct order of operations to evaluate algebraic expressions such as 3(2x + 5)2.

AF7.1.3 Simplify numerical expressions by applying properties of rational numbers (e.g., identity, inverse, distributive, associative, commutative) and justify the process used.

Other target

NS7.1.6 Calculate the percentage of increases and decreases of a quantity.

NS7.2.2 Add and subtract fractions by using factoring to find common denominators.

AF7.1.5 Represent quantitative relationships graphically and interpret the meaning of a specific part of a graph in terms of the situation represented by the graph.

AF7.4.2 Solve multistep problems involving rate, average speed, distance, and time or a direct variation.

MR7.1.1 Analyze problems by identifying relationships, discriminating relevant from irrelevant information, identifying missing information, sequencing and prioritizing information, and observing patterns.

MR7.2.3 Estimate unknown quantities graphically and solve for them by using logical reasoning and arithmetic and algebraic techniques.

MR7.2.4 Make and test conjectures by using both inductive and deductive reasoning.

Additional standards

AF7.1.1 Use variables and appropriate operations to write an expression, an equation, an inequality, or a system of equations or inequalities that represent a verbal description (e.g., three less than a number, half as large as area A).

MG7.1.2 Construct and read drawings and models made to scale.

PS7.1.1 Know various forms of display for data sets, including a stem-and-leaf plot or box-and-whisker plot; use the forms to display a single set of data or to compare two sets of data.

PS7.1.3 Understand the meaning of, and be able to compute, the minimum, the lower quartile, the median, the upper quartile, and the maximum of a data set.

PS7.3.3 Develop generalizations of the results obtained and the strategies used and apply them to new problem situations.
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