
Module 5: The Function Concept-Functions and Non-Functions 
INSTRUCTOR MATERIAL   

Preparing to Teach Mathematics with Technology: Examining Students' Practices in Algebra and 
Function (2022). 5.4 Facilitation Notes. In Module 5: The Function Concept: Functions and Non-
Functions. Available at http://go.ncsu.edu/ptmt 

1 

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. 
 
5.4 Facilitation Notes 
 
Teachers will need a copy of the activity sheet (there are two versions: one for 
introducing the concept of function and one for revisiting the concept of function). We 
recommend either cutting out, or providing scissors so they can, the definitions on the 
last page, so they are easily sorted.  
 
After the teachers complete the assignment, we suggest having each pair/group display 
their sequencing, share their justifications and the connections they plan to make. 
 
Facilitate this discussion amongst the teachers. Emphasize that there is not a “correct” 
selection or sequencing; it is just important that the teacher is intentional.  
 
Additional Task Commentary is below. 
 
 
5.4 Commentary 
Selecting and Sequencing: Defining Function with the Vending 
Machine Task 
 

http://go.ncsu.edu/ptmt
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The purpose of this assignment is to practice selecting, sequencing, and connecting 
student work for whole class discussions. Prior to this assignment, teachers have 
engaged with the Vending Machine Applet and have considered (anticipated) the ways 
in which high school students would both engage with the applet and ultimately define 
function based on their work in the task.  
 
Here they will work as if 20 students in their class completed the task and have written 
down their definition of function as a result. They will analyze these definitions and 
ultimately select some to include in a class discussion, decide the order in which they 
would have the students share them, and describe the connections they would make 
among them—keeping in mind that the goal of the discussion is to create a class 
definition of function that is correct and precise. 
 
With that in mind, we recommend the following: 

• Pass out the Selecting & Sequencing Rough Draft Definitions of Function 
assignment. 

• If it has been a while, remind teachers what the Vending Machine Task was and 
discuss its purpose → to refine one’s personal definition of function. Through the 
other assignments they have observed different ways in which HS students have 
engaged with the applet. With that in mind, take a few minutes to anticipate some 
characteristics they anticipate students will use in their definitions of function.  

• We recommend teachers work in pairs. Provide scissors so that the sample 
student definitions can be cut out and sorted (or precut them). In pairs, ask 
teachers to first read through all of the student definitions and sort them in any 
way they would like.  

• Monitor teachers sorting strategies and when done, if they have done it in 
different ways ask a few groups to share their categories.  

• Now that they are familiar with the students’ definitions, state the goal of the 
activity to plan for orchestrating a whole class discussion in which the students 
come to an agreement on a class definition for function. Ultimately you want the 
students to agree on a definition of function that is correct, uses precise 
mathematical language, and is aligned with NCTM’s (2010) Developing Essential 
Understanding of Functions (see end of document). Specifically, teachers should 
respond to the following prompts:  

o Select some students you would invite to share their definition in the whole 
class discussion. Justify your selection. 

o Sequence the students’ presentation of their definitions. In what order 
would you ask the students you selected to present their definitions? 
Why?  

o What connections do you plan to make both among the various definitions 
presented and with the context of the Vending Machine applet? Why? 
How?  

o While the final definition will ultimately be decided by the class, what do 
you think will be important to include? Not include? Explain?  

 

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


Module 5: The Function Concept-Functions and Non-Functions 
INSTRUCTOR MATERIAL   

Preparing to Teach Mathematics with Technology: Examining Students' Practices in Algebra and 
Function (2022). 5.4 Facilitation Notes. In Module 5: The Function Concept: Functions and Non-
Functions. Available at http://go.ncsu.edu/ptmt 

3 

We recommend having all groups record the definitions they selected, in the order they 
plan to share them on poster paper so that each groups’ work can be seen by the whole 
class when displayed.  

 
Prior to discussing their strategies, provide time for a quick gallery walk, so teachers 
can consider the similarities and differences among all groups’ choices. After they have 
had time to examine each poster, ask what they noticed, what they wondered. And 
record this on the board. This list can be used to further your class discussion. It might 
include things like: 

• I noticed some groups chose more (or less) students to share than others  
• I noticed we all chose different students, but similar definitions  
• I wonder how these different choices can all end up with a good definition at the 

end 
• I wonder why ____ chose ____  
 

Ask particular teacher pairs to share how/why they selected the students they did and 
specifically what connections they planned to make among the definitions they selected 
and what they hope the class definition ultimately includes. (Have them record the latter 
on the poster; this time in a different color.)  

 
Particular issues that tend to arise in this discussion include: 

• The variety of number of student presenters chosen by the different teacher pairs 
often brings with it questions about how many students to ask to present in a 
whole class discussion. While there is no “correct” answer to this question, it is 
helpful to point out that when making this decision teachers should consider the 
goal of the discussion, the connections they “need” to make to meet the goal, 
and the time they have available. Smith et al. (2020) suggest asking yourself the 
following questions:  

o Which students’ solution strategies would help you accomplish your 
mathematical goals for the lesson? 

o What challenges did students face in solving the task? Were there any 
common challenges?  

o Which students do you want to involve in presenting their work? 
o How might selecting particular students promote equitable access to 

mathematics learning in your classroom?  (p. 122) 
• Who should be involved in making the mathematical connections? It is important 

to point out that while you have specific goals in mind, it is important for students 
to be seen as authors of their own work. As such, the connection making is best 
done through asking purposeful questions and supporting students in making 
connections rather than telling them.  

• Is there a “correct” way to sequence student work? While there is not one way to 
order student work, order is important! Smith et al. (2020) note the importance of 
ordering student work, so it creates a coherent storyline related to the 
mathematical learning goal(s). It is important that the first strategy/solution 
shared is one that every student can make sense of so all have access to the 
mathematics in the discussion.   

http://go.ncsu.edu/ptmt
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A nice overview of the process of Selecting and Sequencing is provided by Smith 
in this video that accompanies Smith et al. (2020). We recommend using this 

video as a wrap up to this activity as it addresses many of the questions that naturally 
come up and it reinforces the importance of the skills just practiced in the activity. You 
might even ask teachers if they would make any refinements to their select and/or 
sequence choices based on the discussion. 
 
 
NCTM’s Developing Essential Understanding of Functions: 

• Functions are single-valued mappings from one set—the domain of the 
function—to another—its range. 

• Functions apply to a wide range of situations. They do not have to be described 
by any specific expressions or follow a regular pattern. They apply to cases other 
than those of “continuous variation”. For example, sequences are functions.  

• The domain and range of functions do not have to be numbers. For example, 2-
by-2 matrices can be viewed as representing functions whose domain and range 
are a two-dimensional vector space. 

(Cooney et al., 2010, p. 8) 
 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://players.brightcove.net/268012963001/rJenILPQx_default/index.html?videoId=ref:V874738&secureConnections=true&secureHTMLConnections=true&autoStart=false
https://players.brightcove.net/268012963001/rJenILPQx_default/index.html?videoId=ref:V874738&secureConnections=true&secureHTMLConnections=true&autoStart=false

