KF project: What’s the matter lab

Items to be manipulated in the lab:



A time line/sand box


Sand – light colored


Sand – dark colored


Water


Smoke


Fleet of toy trucks (usually just one is needed, but sometimes more than one, and each one in the fleet should be a little different – no two identical)


Chair (with possibility of getting several more chairs, each one a bit different)


Another group of solid objects might be useful, like a bunch of computers (each a bit different), or a bunch of cell phones


Package = Box with a lid


Barriers/walls


Human being standing on a spot labeled NOW


Bucket


Three clear cups


Shovel (like for a sand pail)


Leaf


Computers, each one a tiny bit different


Paving stones, mill stones, blocks of wood, stumps of trees, loose sand, waist-deep water, drifts of snow


shells, bits of driftwood, beach glass

Tools: 

Human hand with face

Slicer/saw

Turner (something to make things turn to see them edgewise)

Shape mold

Counter (something that will count objects: 1, 2, 3)

Ruler

Microscope

Macroscope (for seeing things as if far away)

Grinder/Pulverizer (something that will reduce a solid object to a pile of sand)

Dumper

Hardener

Timeline 

Path creator

Imaginary beachscape

Flat shovel

Moveable wall

Cannon

Sifter

“Balloon” to show Human Being’s thought

Experiments (Preliminary + A-N):

Preliminary sorting:


The Objects are present in a random way, and the user sorts them into two categories, by dragging and dropping: Discrete Solid Objects (Fleet of toy trucks, Box with a lid, Barriers/walls, Human being, Bucket, Three clear cups, Shovel, Leaf) vs. Fluid Substances (sand and water and smoke).

A. Edges


Items: Toy truck, Box with a lid, Barriers/walls, Bucket, Shovel, Leaf, Sand, Water, Smoke


Tool: Human Hand


Question: What Items have clear edges? Select various Items and bring the Hand into contact with them to explore their edges.


Process: experimenter selects an Item and uses the Hand to explore the edges of the Item. For Discrete Solids, the Probe finds impenetrable edges. For Fluid Substances, it just passes right through.


Result: (This could be a button that they can press whenever they have completed at least one experiment for each type of matter) Discrete Solid Objects have Edges, but Fluid Substances don’t. In the timeline, Edges are beginnings and endings. Perfective verbs express clear beginnings and endings; imperfective verbs do not focus on beginnings and endings. Link to text, exercises and sleuthing tasks A.

B. Shape


Items: Toy truck, Box with a lid, Barriers/walls, Bucket, Shovel, Leaf, Sand, Water, smoke


Tools: Slicer, Turner, Shape Mold, Hand


Question1: What items have a shape?


Process1: Select Items and place them in the shape mold, which will cast a copy of the Item’s shape. Discrete Solids will produce casts with the same shape. Fluid Substances produce nothing. 


Result1: Discrete Solid Objects have shapes, but Fluid Substances don’t. In the timeline, this means that Perfective events occupy a specific duration, but imperfectives have no specific duration. Link to explanations/examples.


Question2: What Items can exist as thin slices?


Process2: Use the turner to turn items edgewise – only the Leaf is a thin slice. Use the Slicer to make slices of Toy truck, Bucket or Shovel. If you try to slice the sand or water, it just falls down again into a puddle/heap.


Result2: Only Discrete Solid Objects can exist as thin slices. This corresponds to instantaneous events, which are perfective. Fluid substances can’t hold together as a thin slice, but collapse in a heap with some extent – imperfective events cannot be instantaneous, but must have duration. Link to explanations/examples.


Question3: What Items can be spread everywhere?


Process3: Select Items and use Hand to try to spread them around. The Discrete Solid Objects just get shoved to different places, but the Fluid Substances get spread about.


Result3: A Fluid Substance can be spread all around, but a Discrete Solid Object does not spread. This corresponds to the fact that an imperfective event can be used for generalizations (often negations). Link to explanations/examples.

C. Integrity


Items: Toy Truck, Chair, Shovel, Bucket, Sand, Water, Smoke


Tools: Hand


Question: If you take away a part of an item or add more of an item, do you still have the same item?


Process: a) Select an item and use the Hand to remove a bit of it – is the piece broken off still the same item? (is the bit of the truck also a truck? Is the bit of sand also sand?) b)Get another of the same item and put them together: with the Discrete Solid Objects you have 2 trucks, 2 chairs, etc, not “a chair”. With the Fluid Substances, if you take away or add sand, you still have sand, all in one heap.


Result: Discrete Solids are unique individual objects and perfectives are one-time, unique events. Fluid Substances are continuous and homogeneous, like Imperfectives. Link to explanations/examples.

D. Countability


Items: Toy Trucks, Chairs, Sand, Water, Smoke


Tools: Ruler, Counter, low and wide clear Containers (with a measurement line)


Question1: What can be measured with a ruler?


Process1: Select an Item and put it in the experiment space. Take the ruler and measure its dimensions. 


Result1: If the Item is a discrete solid, you can measure its dimensions, but if the Item is a Fluid substance, you can’t


Question2: What can be counted?


Process2: Select an Item and put it in the experiment space. Drop another of the same item on top, and then another, etc. Turn on the Counter, which puts numbers on each one and counts out loud if the Items are Discrete Solid Objects. If Items are Fluid Substances, each addition just creates a bigger heap, and the Counter just says “1”.


Result2: Discrete Solid Objects can be counted


Question3: What can fill Containers?


Process3: Start with Containers (three?) in the experiment space. Select an Item and drop it in.


Result3: Fluid Substances fill the Container to the measuring line, but Discrete Solid Objects do not. You can have three cups of water, but not three cups of toy truck. Substances can overflow the Container and keep going, but Discrete Solid Objects cannot.

E. Streamability

Items: Discrete Solid Objects, Sand, Water

Tools: Dumper/Pourer (some kind of device that you can drop the Item into and it will tip over, such that a) Discrete Solid Objects eventually fall (“clunk”) on the ground, but Sand and Water will pour slowly out, forming a flowing stream.

Question: What things can stream?

Process: Choose an Item and put it in the Dumper and see what happens

Result: The Sand and Water flow in a stream, but the Discrete Solid Objects do not stream – they just fall in one piece.

F. Penetrability

Items: Discrete Solid Objects, Fluid Substances

Tools: Hand (with extended index finger?)

Question: What things can you feel around inside?

Process: Select an Item and bring the Hand toward it to see whether the finger can penetrate it and feel around inside.

Result: You can’t feel the inside of a Discrete Solid Object, but you can feel inside a pile of Sand, pool of Water, cloud of Smoke, etc.

G. Conversion

Items: Discrete Solid Objects (with possibility of getting very large groups of them, though each item need not be identical), Sand, Smoke

Tools: Macroscope (makes it possible to see things as if they were far away, to see a pile of Discrete Solid Objects as if they were a Fluid Substance), Microscope (allow you to see one grain of sand like a unique rock), Pulverizer (grinds up Discrete Solid Objects into sand), Hardener (freezes or glues a fluid substance into a discrete solid object – might be like an ice cube tray), Box with Lid

Question1: What happens when you view a large group of Discrete Solid Objects from far away?

Process1: Choose an Item. If it is a Discrete Solid Object, you will get a large pile of items. Look at the Item through the Macroscope.

Result1: Through the Macroscope, everything is homogenized and looks the same, like a Fluid Substance. Homogenization transforms a group of Discrete Solid Objects into a Fluid Substance.

Question2: What happens when you view Sand or Smoke through a Microscope?

Process2: Select Sand or Smoke and look at it through the Microscope. The Microscope will show just one particle at a time, with enough detail to see that each particle is a unique rock. Maybe we could try snow here and show that each snowflake is different?

Result3: When you look closely at a Fluid Substance, you see that it is made up of single individual Discrete Solid Objects. This particle extraction transforms a Fluid Substance into a Discrete Solid Object.

Question3: What happens when you pulverize an Item?

Process3: Select an Item and pass it through the Pulverizer.

Result3: The Pulverizer transforms Discrete Solid Objects into Fluid Substances.

Question4: What happens when you Harden a Fluid Substance?

Process4: Select an Item and put it in the Hardener, creating blocks of ice or fused sand.

Result4: Hardening transforms a Fluid Substance into Discrete Solid Objects.

Question5: What happens when you put a Fluid Substance into a container?

Process5: Select a Fluid Substance and the Box. Pour the Fluid Substance into the Box and then close the lid. 

Result5: A closed container or package transforms a Fluid Substance into a Discrete Solid Object.

Question6: Can you combine the effects of homogenization (via Macroscope) and packaging (via Box with lid)? 

Process6: Select a Discrete Solid Object and get a large pile of them. View them through the Macroscope as a Fluid Substance, and then pour that into the Box and shut the lid.

Result6: You can transform a pile of Discrete Solid Objects into a Fluid Substance and then repackage them as a Discrete Solid Object.

H. Compatibility

In this section you choose two items and try to combine them, often by dropping one onto the other. Maybe the Dumper could be re-used here. One thing that is different about this section is that you should perform the experiment over and over, with different combinations of Items.

Items: Discrete Solid Objects, Fluid Substances, and Human Being (standing at NOW)

Tools: Dumper, Timeline

Question: Can two Items be in the same place?

Process: Select two Items. The first Item in placed in the experiment space (which contains a timeline) and the second one goes in the Dumper. The Dumper drops the second Item on top of the first.

Result: You get a different result for each combination of Items. 

Discrete Solid Object + Discrete Solid Object results in a sequence, with the second Item falling off the first one (after it hits it) and landing later in the timeline.

Human Being + Discrete Solid Object results in a sequence, with the Discrete Solid Object falling off the Human Being (after it) and landing later in the timeline, specifically in the future.

Fluid Substance + Fluid Substance results in simultaneity – the two mix together in the same space. 

Human Being + Fluid Substance results in simultaneity – the Human Being (at NOW) becomes embedded in the Fluid Substance (present time on the timeline)

Fluid Substance + Discrete Solid Object results in simultaneity – the Discrete Solid Object becomes embedded in the Fluid Substance

I. Dynamicity

Tools: Human Being who walks, Path with alternating Discrete Solid Objects and Fluid Substances that define the path.

Path Features: Paving stones, mill stones, blocks of wood, stumps of trees, loose sand, waist-deep water, drifts of snow

Question: What kind of progress does a Human Being make along a path according to whether it has Discrete Solid Objects or a Fluid Substance?

Process: The user selects a variety of Features, in a sequence. The user then takes the Human Being down the path to see how they fare.

Result: When traveling along Discrete Solid objects (paving stones, mill stones, blocks of wood, stumps of trees), the Human Being makes rapid, easy progress. When traveling along a path of Fluid Substance, the Human Being moves slowly and with difficulty.

J. Salience

Tools: Imaginary beachscape, with shells, bits of driftwood, etc. standing out in stark relief against the background of sand (and water), Human Being.

Question: What kind of matter is foreground, and what kind is background? What will a Human Being notice and collect on a walk down the beach?

Process: Take the Human Being on a walk down the beach, and as the Human walks, whatever is most obvious gets put into a pail. 

Result: Discrete Solid Objects appear saliently against the background. It is the Discrete Solids that the Human Being picks up and puts in a pail, not the sand or water.

K. Contiguity 

Tools: Flat shovel, Moveable Wall (identified as Discrete Solid Objects – they should be in the identification/sorting task at the beginning)

Items: Sand

Question: What happens when you push a pile of Sand with a Flat Shovel or Moveable Wall from the left and the right?

Process: Start with a pile of Sand in the experiment space. Slide one of the tools (a Discrete Solid Object) along the floor against the sand and then stop and see what you get. Try this both from the left and from the right.

Result: You get a space in which there is a place where there is no Sand, then a Discrete Solid barrier, and then sand dammed up against the other side of the barrier. So a Discrete Solid Object can serve as a dam for a Fluid Substance.

L. Graspability

Tool: Hand (with a face to show emotion?)

Items: variety of Discrete Solid Objects (all small enough to fit in the Hand) and Fluid substances

Question: What can be grasped?

Process: Take the Human Hand and try to grasp various Items. Repeat this process several times with Items of different types.

Result: The Hand can grasp and manipulate the Discrete Solid Objects, and the face shows satisfaction. The Fluid Substances just run through the fingers of the Hand, and the face shows disappointment.

M. Texture

Tools: Human Being, Cannon (or other machine that can propel an Item at the Human Being)

Items: all the various Discrete Solid Objects and Fluid Substances

Question: Which kind of object makes the biggest impact when propelled at the Human Being? Which one hurts and which one doesn’t hurt?

Process: Begin with the Human Being in the experiment space. Load an Item into the Cannon and fire it at the Human Being to see what happens. Do this repeatedly with various Items.

Result: Discrete Solid Objects make a bigger impact, get the Human Being’s attention and can hurt/cause injury, whereas Fluid Substances are gentler.

N. Implied Presence

Tools: Human Being (may need a “balloon” to show a thought), Sifter

Items: Large quantity of sand, small quantity of fluid or odor

Question1: If you have a large enough quantity of sand, might there be a Discrete Solid Object hidden within it?

Process1: Run a large quantity of Sand through the Sifter.

Result1: If you sift through enough Sand, you will find a satisfactory Discrete Solid Object.

Question2: What does the presence of a Fluid Substance residue imply?

Process2: In the experiment space, the Human Being finds a residue of Fluid Substance, and in the “balloon” we see that the Human Being is thinking about what left the residue. (For example, the Human Being finds a sticky pool of milky mess on a counter and we see a box of ice cream in the balloon. Or the Human Being smells an odor and we see an onion in the balloon.)

Result2: The presence of a Fluid Substance residue can imply the prior presence of a Discrete Solid Object.

