Vending Machine Anticipating & Monitoring Chart

	
	ANTICIPATE
	MONITOR
	SELECT & SEQUENCE

	Task
	Student Strategy
	Assessing Questions
	Advancing Questions
	Who & What
	

	NOTE: For each vending machine students often explore in the following ways
· Starting with “Red Cola” click each color once and take can, in succession
· Starting with “Red Cola” click each color and take can multiple times before moving to next color
· Some students do not continue to test the machines and will only select each input once before making their decisions.
· Others will test each input multiple times.
· Some students will forget to “take can” after selecting an input
· Others?!

	Machines A & B	Comment by Cayton, Charity Adams: Machine pairs A & B, C & D will be used for the launch portion of the lesson plan. 

A is a function and B is not

	As students click through A, each output aligns with expectations based on input (red gives red, blue gives blue, etc.)

As students click through B, each output aligns with expectations with the exception of Silver, which gives a random can

This leads students to decide that a function is a machine that produces the expected output based on input selection (i.e., you get the color you want)
	· How did you determine what was different about the machines?
· How did what you noticed about each machine lead you to an initial idea of what it means to be a function?
	
	
	

	Machines C & D
C is a function and D is not

	As students click through C, their first thoughts are now challenged as they are told this machine is a function but it does not produce the expected outputs (i.e., red provides blue and vice versa)

As students click through D, they realize blue provides any random color

This now leads them to reassess their first thoughts regarding that in order to be a function, the machine must provide the expected output. Many state at this point that a function is a machine that provides just one color output for any input 
	· How did you determine what was different about the machines?
· How did what you noticed about each machine influence your idea of what it means to be a function?
	
	
	

	Describe how you used the applet to justify why each vending machine was, or was not, a function?
	
	· Reflect on your strategy thus far. Has it changed? Why?
·  What things have you noticed as you’ve continued working with the applet?
· Was there anything that surprised you or confused you?
	
	
	




	Machines E & F	Comment by Cayton, Charity Adams: Machine pairs E & F, G & H, I & J, K & L will be used for the explore portion of the lesson plan. 

E
Not a Function

F
Function
	Students typically begin by testing machine E. At first, they anticipate that this one is a function because it is on the left. (The machines that were functions on prior pages have been on the left-hand side.) If green provides green on the first pass through, they typically will say E is a function for now and move on to test F. But, if E does not give green when green is selected, they may continue testing the machine to see what happens with that input. Some still move on to test F and note that green did not behave “properly” on E.

With F, many will see that the outputs are not what is expected and will begin recording what output is given for each input. Usually, once they see that each input just gives the same color can, they will say that machine F is the function. Their articulation as to why is often because green gave multiple colors as outputs on machine E. 

Some students will check that for the machine they believe is the function (in this case F) that each color is received as an output. So, instead of focusing on the consistency of the outputs, they try to ensure that each color is accounted for.
	· How did you determine what was different about the machines?
· How did you determine which machine was a function and which was not?
· How did what you noticed about each machine influence your definition of function?

	· How do these machines relate to the machines from the launch portion, where you knew for sure which was a function or not?
· How do these machines relate to other machines throughout the task?
	
	

	Machines G & H

G
Not a Function

H
Function
	Machine G really throws them for a loop. This machine needs to be tested repeatedly for each input. Often, students click through each input just once and do not get to see the randomness of each input for this machine.

Machine H is always selected as the function as students reason that each input is just giving them one can and it’s the same color every time (even if it’s not what is expected based on input selection).
	See above.
	See above.
	
	

	Describe how you used the applet to justify why each vending machine was, or was not, a function?
	
	· Reflect on your strategy thus far. Has it changed? Why?
·  What things have you noticed as you’ve continued working with the applet?
· Was there anything that surprised you or confused you?
	
	
	




	Machines I & J

I
Function

J
Not a Function
	These machines challenge their thinking that the output just needs to be one can. It is often hard to get students to remember that one of these machines is for sure a function and one machine is not.  Eventually, through testing inputs multiple times and seeing that Machine I always gives 2 silvers for red and Machine J always gives 2 cans (one blue and one random) for blue, they decide that machine I must be the function. Now is where they start to account for consistency in outputs and not just number, whereas before, it had to be ONE consistent colored output per input.
	See above.
	See above.
	
	

	Machines K & L

K
Not a Function

L
Function
	This set of machines challenges the idea that you have to have every color as an output. They quickly decide based off of their work with Machines I and J that K is not a function because red gives them any random pair of cans. But, then when they start clicking through machine L and see that all of the outputs are green, they begin to question their original thoughts. At this point, some students do think of this in terms of numbers in a coordinate plane and realize that machine L, if “graphed” would be like a horizontal line. 

Ultimately, students decide that K is not a function. 
	See above.
	See above.
	
	

	Describe how you used the applet to justify why each vending machine was, or was not, a function?
	
	· Reflect on your strategy thus far. Has it changed? Why?
·  What things have you noticed as you’ve continued working with the applet?
· Was there anything that surprised you or confused you?
	
	
	




	Defn of Function	Comment by Cayton, Charity Adams: This will be used as the summarize portion of the lesson. This is where we will pull answers from each of our sub-groups to highlight their defn and facilitate a whole group discussion to finalize our class defn.
	Some definitions groups have generated in the past:

A function has one output for each input.

A function has exactly one output for each input.

A function has the same output for each input.

A function has a unique output for each unique input.

A function has a consistent output for each different input.
	· How did you arrive at your definition of function?
· What do the different parts of your definition mean to you? (i.e., if a group used “unique” or “each”, “consistent”, “same” what does this mean to that group)
	· How do the machines from the launch portion of the task support your definition?
· How does your definition account for the inclusion or exclusion of some colors from the possible outputs?
· How does your definition account for the number of cans for a given output?
	
	




	Machine M	Comment by Cayton, Charity Adams: These will be used as the formative assessment/exit ticket for the activity/lesson.

Function
	Students will typically say this is a function because you are getting a consistent output for each input. They will also note that no input goes to two different colors.
	· How did you evaluate whether or not this machine was a function?
	· How does this machine relate to other machines throughout the task?
	
	

	Machine N

Function
	Students will typically say this machine is a function if the class has decided that a function is any machine with a consistent output (meaning you get the same thing each time you select that input), regardless of the number of cans.

If the class has decided that a function means you can only have one can as an output, then the students will say that this is not a function because green goes to green and red.
	See above.
	See above.
	
	

	Other
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