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Module 8 Overview Document 

Table 1: Timeline of Tasks in the Module 

Timeline of 
tasks in the 
Module 

Day 1 75 min 8.1 Which One Doesn’t Belong? 
Homework 8.2 Examining Student Thinking about Static vs. 

Dynamic Representations of Function: Which One 
Doesn’t Belong? 
Read: 
Bailey, N. G., Reed, S. D., Fye, K., McCulloch, A.  

W., & Lovett, J. N. (2020). #WODB: The 
power of dynamic representations. 
Mathematics Teacher: Learning and 
Teaching PK-12, 113(10), 845–850. 

Day 2 15 min 8.3 Matching Functions to Their Dynagraph
60 min 8.4 Deciding How to Respond: Matching Functions 

to Their Dynagraph 

8.1 Facilitation Notes 

To prepare for this task, you will need teachers to have electronic copies of the task 
sheet, or if you use paper copies, you will need to provide a link to the dynamic WODB 
in another way. You might also want to prepare a way to display both WODB tasks and 
to publicly record teachers’ responses to facilitate a discussion.  

Dynamic WODB Task 

Additional Task Commentary (pp. 1–4) and Sample Responses (pp. 4–7) are below. 

8.1 Commentary 
Which One Doesn’t Belong? 

The purpose of this task is to compare and contrast the different aspects of function that 
are highlighted in different representations of functions. For this task, we introduce a 
non-standard representation, dynagraphs. This representation is introduced through the 
instructional routine Which One Doesn’t Belong (WODB).  

WODB tasks are set up with four options in which each one could be a correct response 
to the question WODB? The idea is to present arguments defending each possible 
selection using mathematical properties and ultimately engaging in a deep discussion 

https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.0_At_a_Glance.pdf
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://www.geogebra.org/m/ggkqpszq
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about the mathematics related to the objects presented. This is a common routine in K-
8 and is starting to be used more often in HS.  
 
If teachers are not familiar with the WODB routine we recommend practicing with 
something non-mathematical. For example, you might use the image of donuts (Figure 
1). 
  

 
 

Figure 1. Donut WODB Example 

Some of the choices and reasoning teachers might share include, but are not limited to:  
• The chocolate donut doesn’t belong because it is the only one with no icing, or 

the only one without a topping of any kind 
• The black and white donut doesn’t belong because it is the only one without a 

hole 
• The pink frosted donut doesn’t belong because it is the only one without 

chocolate, or because it is the only one with sprinkles 
• The donut with nuts doesn’t belong because it is the only one with nuts 

 
After the donut example, teachers should be ready to jump into 8.1 Which One Doesn’t 
Belong? 
 
We recommend that this task is done during class so that a discussion can take place 
after each WODB task. Begin by having teachers respond to Q1 and Q2. Then collect 
their ideas about why each of A, B, C and D doesn’t belong publicly in a location that 
can be left up to refer to later. Once all ideas are shared, ask if anyone would like to add 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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something that isn’t already recorded. When teachers feel like they have captured all of 
their ideas, move on to the next WODB. Do not discuss further at this point. 

Note: Sample responses are included below. 
 
Before moving on to the next WODB, tell the teachers that the next one includes a non-
standard representation of functions called the dynagraph. It might be helpful to show 
the brief video below as you explain that the representation is a pair of parallel number 
lines with the input represented on one of the number lines and the output on the other. 
As the input is changed (the point is dragged) the output changes accordingly.  

 
Dynagraph Demonstration (8.1 Introduction to Dynagraphs) 
 

Do not say anything else about the dynagraphs at this point as the intent is for teachers 
to get familiar with them as they consider the WODB task and complete Q3 and Q4.  
 
Once the teachers have finished Q3 and Q4, collect their ideas about why each of 𝑓, 𝑔, 
ℎ, and 𝑗 doesn’t belong publicly. Ideally this is done in a location that will allow for easy 
comparison to the previous WODB ideas later. Once all ideas are shared, ask if anyone 
would like to add something that isn’t already recorded. When teachers feel like they 
have captured all of their ideas, move on to Q5.  
 
We recommend having teachers discuss Q5 with a peer first and then facilitate a whole 
group discussion. Important here is highlighting the differences in the aspects of 
function they attended to with the two different representations. Typically, the static 
representation elicits reasons that are tied to the static image—what it actually looks like 
(i.e., intercepts, end behavior, steepness). In contrast, the dynagraph typically elicits 
reasons that are tied to movement—relative direction, relative distance, relative rate of 
change. If you are unfamiliar with these terms see Steketee & Scher (2012) listed on the 
8.0 At a Glance document. 
 
If no one has pointed it out during the class discussion, we recommend that you ask 
about the similarities and differences in the two WODB tasks. Teachers might note that 
there was a clear way that each of the objects is different from the other three (which is 
how all WODB tasks are designed) and that the functions are the same in both tasks, 
just represented differently (i.e., A is 𝑓(𝑎), B is 𝑔(𝑏), C is ℎ(𝑐), and D is 𝑗(𝑑)).  
 
Finally, move on to Q6. As teachers are discussing the affordances and constraints of 
each representation, you might consider introducing an applet in which the two are 
connected like the one linked here.  

 
Forging Connection Dynagraph Applet 
 

The questions displayed below the dynamic image are excellent to use for small group 
and whole class discussions of the dynamic linked representations: 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule8/Mod8.1_Introduction_to_Dynagraphs_videopage.html
https://geometricfunctions.org/fc/present/amte-feb-2021/?user=preservice#4
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• Describe an aspect of function behavior that’s easier to understand using the 
Dynagraph. 

• Describe a different aspect of function behavior that’s easier to understand using 
the Cartesian Graph. 

• Describe something new that you figured out by seeing the same function in both 
Dynagraph and Cartesian Graph form. 

 
 
8.1 Sample Responses 
Which One Doesn’t Belong? 
 
In this task you will explore two different “Which One Doesn’t Belong Tasks” (WODB). 
WODB is an instructional routine that is set up with four options in which each one could 
be a correct response to the question WODB? The idea is for students to present 
arguments defending their answer using mathematical reasoning and ultimately engage 
in a deep discussion about the underlying mathematics related to the objects presented. 
In this WODB task the objects presented are representations of functions.  
 
Q1. Given the four figures below, which one doesn’t belong? Why? 
 

 
 

Most teachers select either A or B. The typical reasoning provided for A is that it 
is the only “straight” one and the typical reasoning provided for B is that it is the 
only one with a restricted domain.  

 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Q2. You selected one answer for Q1. Imagine people selected each of the other 
options as the object that doesn’t belong. For each of the other three, provide a reason 
that someone might say it does not belong.  
 
Sample Teacher responses: 

Graph A does not belong because:  
• It is the only straight line, only linear. 
• It goes through three different quadrants. 
• It is a one to one. Every y value from negative infinity to infinity is 

mapped to by an element in the domain. 
• It has a positive y intercept. 

Graph B does not belong because:  
• Its domain is the only one that is restricted. 
• All of them continue on both side except for B. 
• It is the only one that is not defined on all of R. 
• It is only in quadrant one.  

Graph C does not belong because:  
• It’s the only one with strictly negative y values. 
• It’s concave down or its opening down. 
• It goes through quadrant 3 and 4 only. 

Graph D does not belong because:  
• It’s the only one that appears to pass through the origin. 
• It is not differentiable at 0.  
• It goes through quadrant 1 and 2. 

 
Q3. Now, let's 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 
 

Which one do you think doesn’t belong? Why?  
 

Most teachers say either 𝑓 (i.e., the red one) or 𝑔 (i.e., the blue one). Their 
reasoning for 𝑓 is typically because “it doesn’t change” or “as the input changes 
the output is the same as the input”. Their reasoning for 𝑔 is typically because “it 
disappears at a certain point as the input decreases.” 

 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://www.geogebra.org/m/ggkqpszq
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Q4. Similar to what you did for the static representation, imagine people selected each 
of the other options as the object that doesn’t belong. For each of the other three, 
provide a reason that someone might say it does not belong. 
 
Sample Teacher responses: 

f(a) does not belong because: 
• It is the only one with a higher output than input constantly.  
• It is the only one that the arrow stays the same length for all inputs. 
• It's constant and the relationship between a and f(a), it's always have this line. 

And this is the same line that formed angles. It's always constant as well. So 
it's does not change like through time and it still also does not change when I 
move it. So it will still remain the same. 

• It is the only one that is like constant. Meaning that like the input and the 
output are both increasing at the same rate. 

g(b) does not belong because: 
• It’s the only one that does not have outputs for all the inputs. 
• It is not defined for all values of b. 
• It's the only one where there's no Y value when X is equal to zero. 
• As the input increases, so does the output but it is slower than the others. 

h(c) does not belong because: 
• The line (arrow between them) can stretch so long. The distance between the 

input and output is getting bigger and bigger.  
• As the input gets more positive, the output gets more negative. And then as 

the input gets more negative, the output still stays negative. When the input 
increases though, so does the output but only to a certain point and then it 
decreases again quickly.  

j(d) does not belong because: 
• It's the only one that's points are at the same and it's staying the same as the 

input increases on the right side. 
• When the input is below 0 and continues to decrease the output increases but 

seems to be a constant speed. 
• The distance between the input and 0 is always the same as the input 

moves.  
 
Q5. Look back at the reasons you included for why each of the representations in Q1 
and Q3 doesn’t belong. What are the similarities and differences in the ways you 
reasoned about the static representations and the dynamic representations?  
 
Sample Teacher responses: 

• For the static WODB we talked about what the graph looked like. For the 
dynagraph WODB we talked about the functions dynamically, pointed out how 
the input affected the output’s movement.  

• For the static WODB we pointed out certain points or places on the graph. For 
the dynamic WODB we tended to consider the whole domain and range.  

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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• For the static WODB we did not pay a lot of attention to rate of change, but with 
the dynamic WODB we all were playing with moving things faster and slower to 
see what happened.  

 
Q6. One of 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? 
 
Sample Teacher responses: 

• The cartesian graph makes it clear if functions are in the same family 
immediately because they have similar shape. That shape tells me about the rate 
of change, but I don’t often think about what that actually means. The dynagraph 
made me think about what it looks like to have an increasing or decreasing rate 
of change in a way the cartesian did not.  

• I can see end behavior easily on the cartesian graph, but didn’t really think about 
what that meant until I played with the dynagraph.  

• Generally, seeing the dynagraph and playing with it made me think more about 
what the cartesian graph was representing. For example, constant and non-
constant rate of change. I can change how fast I move the input and see how the 
output responds. The same is true for increasing and decreasing functions - the 
left and right makes that even more clear for some reason. 

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



