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Module 5 Overview Document 
 

Table 1: Timeline of Tasks in the Module 

Timeline 
of tasks 
in the 
Module 
 

Day 0 5 min 5.1 Vending Machine Task (Revisiting the Concept 
of Function Version) 

Day 1 

30 min 5.1 Discussion 
45 min 5.2 Noticing Student Thinking: Machine G of the 

Vending Machine Task 
Homework 5.3 Noticing and Predicting: The Vending Machine 

Task* 

Day 2 

15 min 5.3 Discussion 
60 min 5.4 Selecting & Sequencing: Defining Function with 

the Vending Machine Task* 
Optional 
Homework 

5.5 Anticipating Student Thinking: Concept Images 
of Function and the Vending Machine Task 
OR  
5.6 Orchestrating Whole Class Discussions: Defining 
Function with the Vending Machine Task* 

* Indicates there are two versions of this task—one in which secondary school 
students are being introduced to the function concept for the first time and one in 
which secondary school students are revisiting the function concept. 
 
5.2 Facilitation Notes 
 
We suggest sharing the task worksheet electronically as it has links to associated 
documents and videos embedded within. 
 
Teachers will need access to at least one device per group. Ensure teachers have 
headphones if you are in a small classroom. If the classroom is large enough, you can 
space teachers around the room. Monitor the teachers as they work and discuss 
questions as they arise. We recommend Q6 be facilitated as a whole class discussion. 
 
Sample Responses are below. 
 
 
5.2 Sample Responses 
Noticing Student Thinking: Machine G of the Vending Machine Task 
 
In this video there are 5 pairs of students engaging with a machine. 

 
Machine G Video 
 

Watch the video and listen carefully to what the students are saying and the ways they  
  

https://ptmt.s3.amazonaws.com/esp/afmodule5/materials/5.0 At a Glance.pdf
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule5/Mod5.2_ExploringMachineG_videopage.html
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are interacting with the technology. 
 
The learning goal for the Vending Machine Task is: 

• Students will understand that a function is a special relationship between an input 
and output (independent variable and dependent variable) in which each input is 
mapped consistently to an output. 

 
Specific performance goals include: 

• In the context of a vending machine simulation, students will determine if a 
mapping is a function 

• Students will describe what a function is in their own words.  
 
This machine has the following input-output mapping.  
 
Table 2: Machine G Mappings 

G Red Cola – random color 
Diet Blue – random color 
Silver Mist – random color 
Green Dew – random color 

For items 1–5: 

Note about ideal responses for item a for each pair: While examples are provided 
below, an ideal response should focus on the physical actions (i.e., the sequence of 
how they select cans, number of times they select each can, etc.) students utilize 
while exploring the Vending Machine applet and what the students say while 
engaging with the applet. 
 
Note about ideal responses for item b for each pair: While examples are provided 
below, an ideal response should include the mathematical language and conclusions 
students verbalize and write in their written work from the video in relation to the 
actions described in part a.  
 

Q1. Now rewatch Group A and pay particular attention to how the students interact 
with the technology. Press pause at (3:00). 
a. Attend to how Group A determined if Machine G was a function or nonfunction. 

 
• Each time the students clicked/selected the red can first, then 

clicked/selected “Take Can” as they cycled through the other colors. (Got 
green each time) 

• The students cycled through each of the four cans once, then made a 
conjecture about if it was a function. 

• They did not check each can a second time until they had to answer how they 
knew it was a function. 

• Used the same process of selecting red first, then “Take Can” to cycle 
through a second time. (Got silver each time) 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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• Began to test red and other colors using “Take Can” to look for pattern. 
 

b. Interpret Group A's understanding of the concept of function? Use examples from 
the screencast as evidence to show how you know what they do or do not fully 
understand.  

 
• When the students cycled through the first time, they decided it was a 

“straight line”, “a horizontal line” because they got a green can each time. 
Seeing the same color can and relating it to a familiar representation/graph 
initially led them to think it was a function. 

• Once they got to the “how know” part they cycled through the cans again (in 
the same way). They were surprised when the output was not a green can 
each time. It was a silver can each time. They discussed “ok that’s the same 
thing” [get same color can for all four], which may mean they are thinking they 
just got a different horizontal line. 

• But then said “we got two different x’s”. I think they are thinking about 
y’s/output, but not correct language. Again, I think they are relating what they 
are seeing in the applet to a graph that they are more comfortable thinking 
about.  

• They work a little more and call the machine a “mess”, but their interaction led 
to the conclusion that when they press red first, all the other cans give the 
same color as the red one. Once they leave Machine G and come back, they 
ask “what would an equation of that ever be” and say it would be 
“conditional”. This may mean they are thinking about the output for the red 
can determines the output of the other cans, but they eventually decide it is 
not a function “because red has more than one”. I think that they understand 
that while knowing there is a consistent output for cans after red, that the fact 
that red has different outputs means it cannot be a function. 

 
Q2. Now rewatch Group B and pay particular attention to how the students interact 
with the technology. Press pause at (3:45).  
a. Attend to how Group B determined if Machine G was a function or nonfunction. 

 
• The students clicked each, followed by take can, in order red, blue, silver, 

green once noting they got the same color can. One student says it is a 
function. 

• The second student says can’t say that have to test more. 
• The students followed the same process a second time but noticed that while 

each click resulted in the same color, it was a different color than the first 
round. They said it could not be a function because it was like parallel lines. 

• Repeated the process a third time and said like another parallel line. 
 

b. Interpret Group B's understanding of the concept of function? Use examples from 
the screencast as evidence to show how you know what they do or do not fully 
understand.  

 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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• At first one student thought it was a function because it was the same output 
each time, but the second student pushed back to say they needed to try 
multiple times. This led them to see that the output each time changed. They 
likened the different outputs to each one being a parallel line to the others. 
This shows they understand different outputs each time means that it cannot 
be a function, which is what they write in their work. What I am wondering is 
that they say each is a parallel line, but they do not make a connection that 
these would be horizontal lines. 

 
Q3. Now rewatch Group C and pay particular attention to how the students interact 
with the technology. Press pause at (4:15).  
a. Attend to how Group C determined if Machine G was a function or nonfunction. 

 
• This pair is not like the first two pairs. They click the red can two times, rather 

than cycling through each of the four cans. They say it is not a function. They 
click the red can several more times to think about why and say because red 
can gives you a random color. They did not click any other cans. 

 
b. Interpret Group C's understanding of the concept of function? Use examples from 

the screencast as evidence to show how you know what they do or do not fully 
understand.  
 
• This group paid attention to the different color provided by red in their first two 

clicks. This quickly led them to see it was not a function due to different 
outputs. The fact they continued to click just red (and write only about the red 
can in their work) shows that they understood that as long as one input 
provides different (in their words random) outputs, then it cannot be a 
function. 

 
Q4. Now rewatch Group D and pay particular attention to how the students interact 
with the technology. Press pause at (4:55).  
a. Attend to how Group D determined if Machine G was a function or nonfunction. 

 
• This pair started with the red button, like the other groups, even said to 

themselves remember to take can, but press the red button four (+) times 
without taking can. They press take can after that. Then they press each of 
the other colors multiple times without taking the can in between. A totally 
different approach than any other group. They go back to red again and click 
multiple times again and say not a function because red spits out multiple 
cans.  

 
b. Interpret Group D's understanding of the concept of function? Use examples from 

the screencast as evidence to show how you know what they do or do not fully 
understand.  
 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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• This was interesting. Even though the students did not take can. Their 
method showed them that red kept giving multiple different color cans, but the 
other colors, no matter how many times they pressed, always gave the same 
color. This led them to the conclusion that it could not be a function since red 
“gives out more than one soda”. I think that shows they understand that in a 
function you cannot have multiple outputs for the same input. 

 
Q5. Now rewatch Group E and pay particular attention to how the students interact 
with the technology. Press pause at (5:45).  
a. Attend to how Group E determined if Machine G was a function or nonfunction. 

 
• This pair of students starts with red, gets silver, presses take can and does 

the same thing with each color individually. They do not test the machine any 
further.  

 
b. Interpret Group E's understanding of the concept of function? Use examples from 

the screencast as evidence to show how you know what they do or do not fully 
understand.  
 
• From the result of pressing each color and taking can, they see they get silver 

each time. They reason that it is “like a line, a horizontal line, so that is still a 
function”, which is technically true. In other words, they understand that a 
horizontal line is a function. However, they do not test the machines again, so 
I am wondering if they realize that it would need to stay consistently silver to 
still be a function. 

 
Q6. As a teacher, what key ideas of students’ understanding of the function concept 
do you have insight to by watching the students’ engagement with the machines?  

 
An ideal response will include a focus on student ideas specifically mentioned in the 
videos related to what constitutes a function. Examples may include: 

• A single output cannot have multiple outputs 
• A single output cannot have random outputs 
• Getting the same output across inputs compares to a horizontal line 
• Except for the last group, the behavior must be consistent over multiple trials 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt



