
Module 8: Using Dynagraphs to Explore Functions 

Preparing to Teach Mathematics with Technology: Examining Students’ Practices in Algebra and Function (2022). 
8.2 Examining Student Thinking about Static vs. Dynamic Representations of Function: Which One Doesn’t 
Belong? In Module 8: Using Dynagraphs to Explore Functions. Available at http://go.ncsu.edu/ptmt 

1 

8.2 Examining Student Thinking about Static vs. Dynamic 
Representations of Function: Which One Doesn’t Belong?

The learning goal for the Which One Does Not Belong Task is: 
• Students will understand the connections between a dynagraph and a Cartesian

graph (i.e., parallel vs. perpendicular number lines).

Specific performance goals include: 
• Given a dynagraph, students will describe the key characteristics of a function
• Given a Cartesian graph, students will describe the key characteristics of a

function
• Students will compare and contrast the ways in which dynagraphs and Cartesian

graphs highlight (or not) key characteristics of functions.
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Q1. High school students were posed the same WODB task as you were (on page 1). 
They were asked to decide which one doesn’t belong and explain their choice. How do 
you anticipate HS students might reason about this task?  
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Q2. Watch the video – more than once so you don’t miss any details. Describe the 
various ways the students are reasoning about WODB. Across all four pairs of students, 
what aspects of function do they draw upon as they talk about which function doesn’t 
belong? Include examples of the language they use.  

Here are four pairs of high school students discussing the WODB task above 

Graph A: 

Graph B: 

Graph C: 

Graph D: 
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Q3. Consider this dynamic WODB 
task. Here, rather than static 
Cartesian graphs, functions are 
represented using dynagraphs. A 
dynagraph is a set of two parallel 
number lines. The input of the 
function is represented on one of the 
number lines and the output on the 
other. As the input is changed (the 
point dragged) the output changes 
accordingly.  

Dynamic WODB task 

How do you anticipate HS students might reason about this task? 
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Q4. Watch the video – more than once so you don’t miss any details. Describe the 
various ways the students are reasoning about WODB in this context. Across all four 
pairs of students, what aspects of function do they draw upon as they talk about which 
function doesn’t belong? Include examples of the language they use.  

Here are four pairs of high school students discussing the dynamic WODB task 
above 

Dynagraph f 

Dynagraph g 

Dynagraph h 

Dynagraph j 
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Q5. Look back at the aspects of function you noted in Q2 and Q4. Compare and 
contrast the ways in which the students reasoned about the static and dynamic 
representations of function. What do you notice? What do you wonder?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q6. Now that you have examined students’ work, revisit this question from 8.1: One of 
the essential understandings of function is that they provide a means to describe how 
related quantities vary together - referred to as rate of change (Cooney et al., 2010). 
Attending to the rate of change—the way in which the output of a function changes as 
the input changes—is important as this is the foundation for recognizing membership to 
particular function families. 
 
In what ways does each of the representations of function (i.e., Cartesian graph and 
dynagraph) highlight aspects of rate of change for these students?  
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