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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 

8.3 Facilitation Notes 

Provide teachers the link to the Exploring Rates of Change GeoGebra applet and a 
copy of the 8.3 Matching Functions to their Dynagraphs worksheet.  

Exploring Rates of Change GeoGebra Applet 

Explain that in this task they are going to use what they learned about the aspects of 
function that dynagraphs highlight to match the functions on the task sheet to the 
associated dynagraph in the applet. Point out that there are 4 dynagraphs and 5 
functions listed, so one function will not have a match.  

Note: If you have not engaged in 8.1 Which One Doesn’t Belong? Static vs. 
Dynamic Representations of Function, we recommend looking at the 8.1 Facilitation 
Notes for details on how to introduce dynagraphs. 

Additional Task Commentary (pp. 1–2) and Sample Responses (pp. 2–3) are below. 

8.3 Commentary 
Matching Functions to Their Dynagraphs 

When discussing this activity, we recommend starting by asking which dynagraph(s) 
was/were the most difficult to identify and why. This usually ends up being B → B’ (blue 

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/qtbyfn6n
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dynagraph) and D → D’ (green dynagraph). Discussing these two dynagraphs and the 
ways that they are similar and different is a great opportunity to focus on the rate of 
change - actually drag the input at different speeds and observe how the output 
changes with respect to the input. Then connecting this to the idea that a defining 
characteristic of any function family is its rate of change, is one of the most important 
ideas to ensure results from discussing this task. 
 
Optional Extension: Once teachers all agree on the functions and their matching 
dynagraphs, you can extend the discussion by asking how they would expect a 
dynagraph for 𝒚 = √𝒙 to behave. How would it be similar to or different from B → B’ 
(blue)? Why?  To test how teachers conjecture this dynagraph would behave, you can 
create it.  

 
Representing Functions with Dynagraphs GeoGebra Applet  
 

 
 
8.3 Sample Responses 
Matching Functions to Their Dynagraphs 
 
The learning goal for the Matching Functions to Their Dyngraphs 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.  
 
Examine the collection of functions in the Exploring Rates of Change GeoGebra applet. 
There are 4 functions, each represented using a different colored dynagraph.  

 
Exploring Rates of Change GeoGebra Applet 
 

Q1. Match each dynagraph to one of the functions below. Explain how you determined 
each pair. 

Note: There will be one left over. 
 

1. 𝑦 = −𝑥 + 2 
2. 𝑦 = √𝑥 
3. 𝑦 = 𝑥! 
4. 𝑦 = 2" 
5. 𝑦 = 2𝑥 − 3 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://www.geogebra.org/m/cpcrfcbw
https://www.geogebra.org/m/qtbyfn6n
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The correct matches are shown below. Teachers tend to get these correct, but use very 
different reasoning.  
 

𝑦 = −𝑥 + 2	 →	 Dynagraph C (Orange) 
𝑦 = √𝑥	 →	 None 
𝑦 = 𝑥!	 →	 Dynagraph B (Blue) 
𝑦 = 2"	 →	 Dynagraph D (Green) 

𝑦 = 2𝑥 − 3	 →	 Dynagraph A (Red) 
 
 
Q2. Reflect on your work for Q1 above, what strategies did you use to determine which 
of the equations matched each dynagraph? Include strategies that were both helpful 
and not.  
 

Answers will vary. Typical strategies include:  
● Paying attention to what I know about the ways that linear, quadratic, and 

exponential functions grow (i.e., their rate of change). 
● Comparing where the inputs and outputs are positive or negative 
● Examining extreme values and values near 0 
● Using the y-intercepts 

 
 
Q3. Discuss what made one of your strategies above more helpful than the others. 
 

Answers will vary, but when they really stop to reflect, most teachers end up landing 
at a place where they decide attending to the rate of change was the most helpful. 
Typical responses include:  

● Watching how fast the output changes with respect to the input was the most 
helpful as each of the functions' rate of change is quite different. In contrast, 
many had the same y-intercept so that wasn’t helpful.  

● I started by paying attention to how the output increased or decreased as I 
made the input increase and decrease, but that was similar for a few of them 
so then I had to pay attention to how fast they were doing that. If I had 
watched the relative speed (rate of change) from the start, that would have 
been most helpful.  

● What wasn’t helpful was paying attention to particular points. It was most 
helpful to pay attention to relative direction and relative speed.  

 

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



