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Using Dynagraphs to Explore Functions 
 
Total time: 150 minutes 
 
Situating the Module within the PTMT Teaching Algebra Materials: This module could be used alongside two different modules. Dynagraphs 
are first introduced in Chapter 5: Rate of Change. The introduction provided on page 88 of Chapter 5 might be useful if you are working with 
teachers who are unfamiliar with this non-standard representation of function. Task 8.3 Matching Functions to Their Dynagraphs is included in 
Chapter 5, as well as instructions for how to construct your own dynagraph using GeoGebra, and how to construct a connected dynagraph and 
cartesian graph. Chapter 7: Function Families includes a task in which dynagraphs are used to determine function families. This includes 
connecting function family behavior as depicted in a dynagraph to how those behaviors are depicted in cartesian graphs using connected dynamic 
representations. The current module provides an introduction to dynagraphs in Task 8.1. Therefore, if using both sets of materials they could be 
used in either order.  
 
Overview of the Module: This module uses an alternative representation of function, the dynagraph, to explore key characteristics of functions 
and function families. Teachers will examine students using dynagraphs on two mathematical tasks. Through noticing students’ work on these 
tasks, teachers will consider the affordances and constraints of these different representations of functions, including how they highlight key 
characteristics of function families. In addition, to build on teachers noticing and their orchestration of the five practices, this module includes 
opportunities to anticipate, notice, sequence, and connect students’ thinking.  

Module Goals: 
● Build an understanding of the affordances and constraints of dynagraph representations of functions.  
● Consider rate of change as a defining characteristic of function families.  
● Examine and compare student practices on static and dynamic representations of functions.  
● Practice the pedagogical skills of anticipating, noticing, sequencing, and connecting students’ thinking.  
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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 

Recommendations for 75-minute module: This module is designed for 150 minutes but could be shortened to 75 by choosing to only complete 
Day 1 or Day 2. The tasks for both days center on Dynagraph exploration, with Day 1 using a Which one Doesn’t Belong task and Day 2 a function 
matching task. Both provide opportunities for teachers to notice pairs of students working on the tasks; both days can stand alone. 

MTE preparation for Module 8: 
● Engage with the 8.1 and 8.3 GeoGebra Tasks. 
● Read facilitation notes, engage with assignments (including watching associated videos), and look over sample responses. 
● 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. 
● For a deeper dive into the mathematical ideas with Dynagraphs:  

o Edwards, M. T., & Nickell, J. (2014, August 16). Teaching students about functions with dynagraphs. Mathematics Teaching in the 
Middle School. https://www.nctm.org/Publications/MTMS-Blog/Blog/Teaching-Students-about-Functions-with-Dynagraphs/ 

o Steketee, S., & Scher, D. (2012). Using multiple representations to teach composition of functions. The Mathematics Teacher, 
106(4), 260–268. 

Suggested Readings for Teachers: 
● 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. 
● Edwards, M. T., & Nickell, J. (2014, August 16). Teaching students about functions with dynagraphs. Mathematics Teaching in the Middle 

School. https://www.nctm.org/Publications/MTMS-Blog/Blog/Teaching-Students-about-Functions-with-Dynagraphs/ 
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Detailed Agenda for Module 8 
 

Table 2: Agenda 

 Description of Module Tasks Facilitation Notes 

D
ay

 1
 8.1 Which One Doesn’t Belong? (75 

minutes) 
 
Teacher devices 
Worksheet Link 
GeoGebra Applet 
 

Teachers complete a two-part task that 
has them engage with a static and 
dynamic WODB task, and then compare 
their reasoning across both. 
 

Provide teachers with either a copy of the electronic worksheet link or a link to the 
GeoGebra Applet and a paper copy of the worksheet. After the teachers complete 
the task, we suggest having teachers pair up and discuss Q5. Then facilitate a 
whole-class discussion highlighting the differences in the aspects of function they 
attended to with the two different representations. 
 
See the full Facilitation Notes which includes the sample responses. 

D
ay

 1
 / 

H
om

ew
or

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

 
Teacher devices 
Worksheet Link 
GeoGebra Applet  
 

Teachers complete a task that has them 
watch and reflect on students completing 
the same WOBD tasks as in 8.1. Teachers 
compare and contrast the ways the 
students reason about the different 
representations. 
 

Provide a copy of the electronic worksheet to the teachers. We suggest having the 
teachers read Bailey et al. (2020) after they complete the task and then assign a 
written reflection or discussion in your LMS online discussion boards. Further 
suggestions are included in the Facilitation Notes. 
 
See the full Facilitation Notes which includes the sample responses. 
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https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.1_Which_One_Doesn%E2%80%99t_Belong_.pdf
https://www.geogebra.org/m/ggkqpszq
https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.2_Examining_Student_Thinking_about_Static_vs._Dynamic_Representations_of_Functions-Which_One_Doesn%E2%80%99t_Belong_.pdf
https://www.geogebra.org/m/ggkqpszq
https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.2_Facilitation_Notes.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.1_Facilitation_Notes.pdf
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D
ay

 2
 8.3 Matching Functions to Their 

Dynagraph (15 minutes) 
 
Teacher devices 
Worksheet Link 
GeoGebra Applet 
 

Teachers apply what they learned about 
dynagraphs in 8.1 and 8.2 and match 
function equations to their associated 
dynagraphs. 
 
 

Provide teachers with either a copy of the electronic worksheet link or a link to the 
GeoGebra Applet and a paper copy of the worksheet. Point out that in the task there 
are 4 dynagraphs and 5 functions listed, so one function will not have a match. 
When teachers are finished, we recommend facilitating a discussion that begins with 
asking which dynagraph(s) was/were the most difficult to identify and why. 
 
See the full Facilitation Notes which includes the sample responses. 
 

8.4 Deciding How to Respond: 
Matching Functions to Their  
Dynagraph (60 minutes) 

 
Teacher devices 
Worksheet Link 
GeoGebra Applet 
 

Teachers practice noticing three different 
pairs of students’ thinking with a focus on 
anticipating and attending to their 
mathematical thinking and comparing the 
ways they used the technology to develop 
understanding. Teachers then practice 
scripting a whole-class dialogue based on 
their noticing and focused on use of the 
technology. 
 

Provide teachers with either a copy of the electronic worksheet link or a link to the 
GeoGebra Applet and a paper copy of the worksheet. We recommend facilitating 
this task in two parts, Q1-Q4 and then after discussing those, complete Q5. Once 
they have completed Q1-Q4, facilitate a whole class discussion highlighting the 
difference between the aspects of function that each of the pairs of students 
attended to as they worked to match each function to its dynagraph representation. 
Then provide time for teachers to work in pairs to complete their script for Q6. 
 
See the full Facilitation Notes which includes the sample responses. 
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https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.3_Matching_Functions_to_their_Dynagraphs.pdf
https://www.geogebra.org/m/qtbyfn6n
https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.3_Facilitation_Notes.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.4_Facilitation_Notes.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule8/materials/8.4_Deciding_How_to_Respond-Matching_Functions_to_their_Dynagraphs.pdf
https://www.geogebra.org/m/qtbyfn6n



