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Key Features of Quadratic Functions 
 
Total time: 75 minutes 

 
Situating the Module within the PTMT Teaching Algebra Materials: This module could be used alongside Chapter 7: Function Families of the 

PTMT Algebra Materials. Section 3: Exploring Parameters within a Function Family, provides a mathematical foundation for these tasks and is 
focused on leveraging teachers’ experiences with transformations to build an understanding of parameters of function families. If using both sets of 
materials, we recommend completing the PTMT Algebra Module Chapter 7 Section 3 first.  
 
Overview of the Module: This module uses dynamic cartesian graphs and has teachers consider the connection between technology task 

selection and learning and performance goals. Teachers will compare and contrast 3 different Desmos tasks and view videos of multiple pairs of 
students engaging with each task to continue to build their noticing skills and also to consider the connection to various performance goals. 
Teachers have the opportunity to apply what they have learned and adapt one of the three tasks to meet their own learning and performance goals. 

Module Goals: 
● Consider how to use Desmos parameter tasks to introduce or review the concept of parameters of function families 
● Examine student practices and consider how they align with performance goals when working with dynamic quadratic parameter tasks.  
● Adapt a technology task to align with learning and performance goals. 
 

Table 1: Timeline of Tasks in the Module 

Timeline of 
tasks in the 
Module 

Day 0 Homework 6.1 Comparing and Contrasting Function Parameter Explorations Quadratic Functions – 
Vertex Form 

Day 1 20 min 6.1 Discussion 

55 min 6.2 Matching Performance Goals to Task Design: Quadratic Function Parameter 
Explorations 

Homework 
(Optional) 

6.3 Adapting an Existing Desmos Quadratic Parameter Task 

MTE Preparation for Module 6: 
● Engage with the three Desmos tasks from 6.1 Comparing and Contrasting Function Parameter Explorations Quadratic Functions—Vertex 

Form 
● Read facilitation notes, engage with assignments (including watching associated videos and knowing how to edit Desmos files for 6.3), and 

look over sample responses. 
● Read NCTM’s Taking Action Grades 6–8 or Taking Action 9–12 Chapter 2 Establish Mathematics Goals to Focus on Learning 

  

http://go.ncsu.edu/ptmt
https://place.fi.ncsu.edu/course/view.php?id=28
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● Read NCTM’s Essential Understanding Discussion about the vertex form of a quadratic (pages 47–53). 
● Read Bailey, N. G., Yalman Ozen, D., Lovett, J. N., McCulloch, A. W., & Cayton, C. (2021). Parameters, sliders, marble slides, oh my! 

Mathematics Teacher: Learning and Teaching PK-12, 114(5), 386–394. 

Suggested Readings for Teachers: 

• Bailey, N. G., Yalman Ozen, D., Lovett, J. N., McCulloch, A. W., & Cayton, C. (2021). Parameters, sliders, marble slides, oh my! 
Mathematics Teacher: Learning and Teaching PK-12, 114(5), 386–394. 

• Pages 45–53 on quadratic functions from Cooney, T. J., Beckmann, S., Lloyd, G. M., & Wilson, P. S. (2010). Developing essential 
understanding of functions for teaching mathematics in grades 9-12. National Council of Teachers of Mathematics. 

• Lo, J. J., & White, N. (2020). Selecting GeoGebra applets for learning goals. Mathematics Teacher: Learning and Teaching PK-12, 113(2), 
156–159. 

• Hunt, J., & Stein, M. K. (2020). Constructing goals for student learning through conversation. Mathematics Teacher: Learning and Teaching 
PK-12, 113(11), 904–909. 

 

Detailed Agenda for Module 6 
 
Table 2: Agenda 

 Description of Module Tasks Facilitation Notes 
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 6.1 Comparing and Contrasting 
Function Parameter Explorations 
Quadratic Functions – Vertex Form 
 

   Teacher devices 

   Task 1: Marble Slides 

   Task 2: Quadratic Parameters 

   Task 3: Quadratic Sliders 
 

Teachers complete a task comparing three 
different Desmos tasks that explore the 
parameters of a quadratic in vertex form 
with a focus on how the tasks are 
associated with different performance 
goals. 
 

Create a class code for the Desmos tasks and provide the link to your students. 
 
Depending on your class structure, you may wish to discuss standard versus vertex 
form of quadratic functions to situate the task within the mathematics. 
 
See the full Instructor Materials which include the facilitation notes and sample 
responses. 
 

 

http://go.ncsu.edu/ptmt
https://teacher.desmos.com/activitybuilder/custom/5d837d52a597960c1a2848a5
https://teacher.desmos.com/activitybuilder/custom/5dd400884af0830c0fe4bde6?collections=5dd403020dff2b0a37f948f6
https://teacher.desmos.com/activitybuilder/custom/5c42038631c1a50cbebbcc63?collections=5dd403020dff2b0a37f948f6
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.1_Facilitation_Notes.pdf
https://place.fi.ncsu.edu/course/view.php?id=28
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 6.1 Discussion (20 minutes) 
 

   Teacher devices 

   Task 1: Marble Slides 

   Task 2: Quadratic Parameters 

   Task 3: Quadratic Sliders 

 
Teachers participate in small group and 
whole class discussions about the three 
Desmos tasks and their performance 
goals. 
 

Have the teachers login to their Desmos account and review their work on the task 
comparison activities. We recommend having the teachers discuss their work in 
small groups sharing a) their performance goals for each of the tasks; (b) the main 
differences they identified between the three tasks; have the teachers record their 
goals on an online sharing site for later reference. 
 
After the group discussions, engage the teachers in a whole class discussion 
highlighting differences between performance goals the teachers determined for the 
different tasks. We recommend recording their different goals for later reference. 
 
See the full Instructor Materials which include the facilitation notes and sample 
responses. 
 

6.2 Matching Performance Goals to 
Task Design: Quadratic Function 
Parameter Explorations (55 minutes) 
         

   Teacher devices 

    Worksheet 
 

Teachers watch video clips of students 
engaging with each of the three Desmos 
tasks and look for evidence of the students 
meeting various performance goals. 
 

Provide a copy of the electronic worksheet to the teachers. Have the teachers get 
into pairs or small groups to complete this task. We recommend switching the make-
up of your teacher groups from those that discussed 6.1. 
 

Monitor the teachers as they work and ensure they are providing evidence about 
how the students engaged with the different Desmos tasks. Depending on timing 
and your own objectives for this lesson, you may choose to have the whole class 
work together on Q4 while revisiting the various performance goals the teachers 
wrote on 6.1. 
 
For homework, we suggest assigning Bailey et al. (2021) which further unpacks the 
dynagraph task and associated videos. 
 
See the full Instructor Materials which include the facilitation notes and sample 
responses. 
 

http://go.ncsu.edu/ptmt
https://teacher.desmos.com/activitybuilder/custom/5d837d52a597960c1a2848a5
https://teacher.desmos.com/activitybuilder/custom/5dd400884af0830c0fe4bde6?collections=5dd403020dff2b0a37f948f6
https://teacher.desmos.com/activitybuilder/custom/5c42038631c1a50cbebbcc63?collections=5dd403020dff2b0a37f948f6
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.1_Facilitation_Notes.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.2_Matching_Performance_Goals_to_Task_Design-Quadratic_Function_Parameter_Explorations.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.2_Facilitation_Notes.pdf
https://place.fi.ncsu.edu/course/view.php?id=28
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 6.3 Adapting an Existing Desmos 
Quadratic Parameter Task 

         

   Teacher devices 

    Worksheet 
 
Teachers apply what they have learned 
regarding student thinking, performance 
and learning goals, and design principles 
to adapt a technology task. 
 
 
 

This could be assigned as homework or extended as a course project. The purpose 
is for teachers to apply what they have learned regarding student thinking, 
performance and learning goals, and design principles to adapt one of the quadratic 
parameter tasks. As part of the assignment, you can assign various readings about 
design principles depending on what the teachers have read. Some suggestions 
include Lo & White (2020), McCulloch et al. (2021), and Desmos’ Guide to Great 
Digital Tasks v. 2.0. 
 
See the full Instructor Materials which include the facilitation notes and sample 
responses. 

 

http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.3_Adapting_an_Existing_Desmos_Quadratic_Parameter_Task.pdf
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.3_Facilitation_Notes.pdf
https://place.fi.ncsu.edu/course/view.php?id=28

