Lots of Arrays & Balloons
Notes
Sept 2019
Intentions
To provide opportunities to experience the multiplicative structure of numbers. Inspired by the animation XXX, the applet provides numerous approaches.
Reading Diagrams and Language
If you were packing things in boxes (circular or rectangular) and placing these in boxes  and so on, you would attend to the inner containers first as you put things into ‘boxes’ and assembled boxes of boxes. This would lead you to a language of “so many in so many in … so many”.
If you were  unpacking a package you would encounter boxes each of which contained boxes, and so on, so you would read the configuration in a different order. This would lead to to a language of “so many Lots of so many Lots of … so many lots”
[bookmark: _GoBack]BOTH versions seem worthy of using and becoming familiar with.
Buttons & Arrows
The buttons and arrows can be moved around the screen using the white point in the upper left.
The coloured disks are referred to as Disks. They are displayed inside balloons or in arrays.
Change to Arrays/Balloons
Changes the display between balloons and arrays.
Change to Factor Sequence/Number
Changes the input between a specified number N and an N specified by  sequence of up to 4 factors
Change to All Factors/Primes
Changes between allowing only prime factors, and allowing all factors
Number Arrows
Use the arrows to increase or decrease the number of disks.
If you press-and-hold the mouse/tracker-pad, while typing a number in, on release it will go straight to that number.
Order k of K
When the input is a single number, this cycles through the various orders in which the prime factors can appear.
Numbers
Displays the (prime) factor decomposition of N and the specific order currently being shown.
Twos or Fours
Switches between treating each occurrence of 2 separately and combining adjacent 2’s into a 4 (more compact for balloons).
Change Source
Switch between choosing the number N and providing a random number N.
This allows a random number to be displayed and then decoded.
Centre/Corner Point
Show or hide the centre point for balloons, or the corner point for arrays so that the display can be moved around the screen by dragging.
Boundaries
Show or hide the encompassing circles or boxes.
In Array mode, the boxes can be highlighted in order using the arrows.
Spectrum
Uses a spectrum of colours, or shows a choice between blue, white or grey.
Numbers
Displays numbers in the balloons.
Default is Clockwise Local counting; options are Counter-Clockwise, and global counting.
All
Displays all the numbers when pressed;
Next & Prev
Displays the numbers as a count with ability to go forwards or backwards.
Scale
Dragging the white point changes the scale of the display
Use of Applet
Using the number arrows, displays can be shown in consecutive order, reproducing displays like the original animation (in balloon mode) or arrays. Opportunities for learners to conjecture and predict what the ‘next’ display will look like, and then to predict for some chosen number.
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