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Module 6 Overview Document 
 

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 

 
6.3 Facilitation Notes  
 
The purpose of this task is for teachers to apply what they have learned regarding student 
thinking, performance and learning goals, and design principles to adapt a task. 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 v2.0. 
 

Lo, J. J., & White, N. (2020). Selecting GeoGebra applets for learning 
goals. Mathematics Teacher: Learning and Teaching PK-12, 113(2), 156–159.  
 
McCulloch, A. W., Lovett, J. N., Dick, L. K., & Cayton, C. (2021). Positioning each 
and every student as a mathematical explorer with technology. Mathematics 
Teacher: Learning and Teaching PK-12: Special issue on Digital Equity and the 
Digital Divide. 114 

 
Desmos’ Guide to Great Digital Tasks v2.0 
 

Note: Even though this is listed as a homework assignment, it could be adapted as 
a course project.  
 
 
  

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.0_At_a_Glance.pdf
https://pubs.nctm.org/view/journals/mtlt/113/2/article-p156.xml?rskey=iJApBF&result=1
https://pubs.nctm.org/view/journals/mtlt/114/10/article-p738.xml
https://blog.desmos.com/articles/desmos-guide-to-building-great-digital-math-2021/
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6.3 Sample Responses  
Adapting an Existing Desmos Quadratic Parameter Task 

Note: The following responses are authentic projects that teachers have submitted. 
We have minimally edited their responses for readability but have not supplied a 
“ideal” response 

The goal is to adapt an existing Desmos Task so that it meets your learning and 
performance goals and takes into consideration the design principles for effective 
technology-based tasks.  

Complete the following: 

1. Record the performance goals you will design the task to address. 
2. Pick one of Desmos Tasks for exploring quadratic parameters you explored in 

6.1 and 6.2. Make a copy of the task (instructions are below). Then, adapt it (i.e., 
change it) to meet your learning and performance goals, taking into consideration 
design principles for effective technology-based tasks. Copy and paste a link to 
your new task (don't create a link for students, just share the link to the task 
page). 

3. Describe the changes you made to the task, including the reason for each 
adaptation. 

4. Describe how the task addresses your learning goals. 
5. Describe the aspects (specific pages) of the task that would be considered a 

high-level task. 
6. Describe the ways in which your task meets the design principles for technology 

tasks. 
 

Sample Teacher Response 1 
Learning goal: 
• Students will understand the effect of the parameters	𝑎, ℎ, and 𝑘 in the 

function 𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘 on the parent function 𝑓(𝑥) = 𝑥!. 
Performance goals:  
• Students will be able to match a function to its graph based on the values of 

𝑎, ℎ, and 𝑘 in the function 𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘. 
• Students will be able to predict how the parameters 𝑎, ℎ, and 𝑘 in the function 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘 alter the graph of the parent function 𝑓(𝑥) = 𝑥! and then 
reflect on the accuracy of their predictions. 

 
Desmos Task 
 
One of the main things I changed in this task was incorporating both sliders and 

having students try 5 of their own functions. I did this so that students can first get a 
glimpse of what the graph of their functions look like and compare them to the parent 
function. Then, once they have done this, by getting them to explore the sliders, they 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://teacher.desmos.com/activitybuilder/custom/6240f167f93b1f0a494dc499
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are able to see clearly the change in movement that occurs as the graph moves directly 
with how they change the sliders. I think that this change will allow students to both 
understand how each parameter changes the parent function while also being aware 
that specific values are chosen for these parameters and that they are not additional 
variables in the function.  

Another addition I made was to add a page that asks students to match the given 
functions to the graphs. I added this so that students have a chance to distinguish 
between the different transformations they have learned and match the functions to their 
graphs which I made one of my performance goals for this task. I think that this gives 
students a chance to notice some important things such as how negative values for the 
parameters affect the graph and also see multiple parameters in one function. 

Another addition I made was adding a page showing the students what the graph 
they were asked to sketch actually looks like. I added this so that students can go back 
and examine what they sketched and how it compares to the actual graph. One of my 
learning goals for this task was that students are able to predict how these parameters 
affect the graph compared to the parent function and then reflect on their predictions 
and I think that this and the slide before it allows students to do this.  

Additionally, I added a few slides at the end from the marble slides task. I did this 
so that students who have completed the task have a chance to practice what they have 
learned in a game-like way. I think that these slides allow students to get instant 
feedback as to whether the ways in which they have transformed the functions have 
been successful. I also think that this is a good way to give additional practice to 
students who have maybe worked faster than others in the class or for those who want 
additional practice to solidify what they have learned throughout the task.  

This task addresses the performance goal that students will be able to match a 
function to its graph based on the values of a, h, and k in the function 𝑓(𝑥) =
𝑎(𝑥 − ℎ)! + 𝑘 specifically on the slide that shows students functions and graphs and 
asks them to match the correct functions to the graphs.  

This task addresses the performance goal that students will be able to predict 
how the parameters a, h, and k in the function 𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘 alter the graph of 
the parent function 𝑓(𝑥) = 𝑥! and then reflect on the accuracy of their predictions by 
asking students to sketch the graph of a given function and then compare their sketch to 
the actual graph. This allows students to apply their knowledge and also check their 
understanding. 

One high level task in this task is on slides 12 and 13 when I ask students to 
sketch the graph of the function then I show them the graph and ask them to reflect. 
This is requiring students to go beyond following procedures and memorizing to think 
deeply about the topic and their understanding so far.  

I think that this task meets the design principles of technology by being easy for 
students to use so that they are not being held back from learning the context because 
the technology is hard to use. I also think that this task has clear instructions of what 
students are supposed to do. There are also places where students are supported in 
their problem solving such as when they are asked to drag sliders and also when they 
are asked to sketch the graph of the given function. 
 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Sample Teacher Response 2 
Learning goal: 
• Students will understand the difference between the parent function 𝑓(𝑥) = 𝑥! 

and 𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘 with parameters	𝑎, ℎ, and 𝑘 in the function. 
Performance goals:  
• Students will be able to investigate changing variables of a quadratic function 
• Students will be able to write equations of quadratic functions 
• Students will be able to distinguish the differences between the parent 

function and the changed function. 
 

Quadratic Sliders! Desmos Task 
 
The changes that I made to this task were mostly making everything into smaller 

steps. After examining each parameter I asked the students to describe how a slightly 
changed function from the parent function is different. I only incorporated that specific 
parameter in the changed function so they can see what that parameter did by itself 
without any other parameters. I feel like this will allow students to have a more clear 
understanding of what each parameter does individually. After showing them a changed 
function, I then ask them to write an equation of a graph that is given. Once again I only 
incorporated the parameter that was being examined. By investigating each parameter 
one at a time and it’s individual effects on the parent function, I feel that it will increase 
students' understanding of what is happening overall. I also incorporated more 
questions after each parameter to get them to notice other things, such as how the 
negative sign before the h has an effect as well. This also allows me to see more of 
what they are thinking. At the very end of the task, I gave them a few words of 
encouragement and then asked them to give a brief explanation of what they learned. 
This will give them a little confidence boost and show me what they have learned and if 
I need to change anything. 

My three performance goals are: students will be able to investigate changing 
variables of a quadratic function, students will be able to write equations of quadratic 
functions, and students will be able to distinguish the differences between the parent 
function and the changed function. The way that the task addressed investigating 
changing variables was by using sliders to show how changing variables affect the 
parent function. The way that students will be able to write equations of quadratic 
functions is by investigating each parameter students were asked to write an equation 
of the given graph that only incorporates the parameter that was being investigated. 
Lastly, the way students were able to distinguish the difference between a parent 
function and a changed function was by asking them after investigating each parameter 
how a changed graph was different from the parent function. They did this by using 
sliders and by writing/typing how they were different.  

The parts of this task that are considered to be high level tasks are on pages 2 
and 3. In this part of the task students were able to explore a changing parameter, h, 
and then were asked questions as to what was happening when that variable changed. 
They were asked how it affected the parent function, to take note of the negative sign in 
front of the h and what that negative did, and also to think of ways to solve for h and 
what that means. Also on pages 15 and 16, students were asked to take all of the things 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://teacher.desmos.com/activitybuilder/custom/6240fe02e145cc0aadcaa8c1?collections=5dd403020dff2b0a37f948f6
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that they learned about parameters in this task and sketch a graph. This would be 
considered a high level task because it requires students to incorporate all the 
information that they have learned in this task to complete a problem. 

The way that this task meets the design principles for technology tasks by having 
multiple approaches to understanding parameters. In this task students use sliders, 
equations, and graphing to understand and practice the use of parameters. It also does 
this by drawing attention to each parameter at a time. Each one has its own exploration 
to give students understanding of that parameter’s specific effects. It also uses color to 
distinguish between the parent function and the changed functions, and the colors 
remain consistent, to give students a clear understanding of which is which. Lastly, 
there is a tool for every prompt. What is being asked of students can be executed. 
 

Sample Teacher Response 3 
Learning goal: 
• Students will understand the effects that	𝑎, ℎ, and 𝑘 have on the parent 

function. 
Performance goal:  
• Students will be able to describe the effects that 𝑎, ℎ, and 𝑘 have on the 

parent function. 
 

Desmos Task 
 

Describe the changes you made to the task, including the reason for each adaptation: 
One of the changes that I did to this task was I allowed the students to focus on 

each of the parameters instead of adding onto them each slide. If you compare my task 
to the previous task, you will notice that I now have (𝑥 − ℎ)!, then 𝑥! + 𝑘, and then 𝑎𝑥!. 
The reason why I want students to focus on one parameter at a time is that I think the 
sliders are a great tool that allows students to have an immediate response to the effect 
each parameter has on the parent function. I do not want my students to get any of the 
parameters mixed up. That is another reason why I chose to have students focus on 
one parameter at a time. Another change I made that goes along with focusing on one 
parameter is the description boxes after each slider visualization. All I changed was that 
I took out the h or the k or the a from the original question. I did this to allow the 
students to, once again, only focus on one parameter at a time.  

I added 3 slides to this task. Once the students were done playing with the 
individual components, I first allowed them to play with the sliders once again but with 
all of the parameters available to change. After that, I asked them to describe to me 
what 𝑎, ℎ, and 𝑘 does to the parent function. I wanted to challenge my students into 
pulling together everything that they just learned from the task and I thought it would be 
beneficial for them to see each parameter change at the same time at least once. Then 
at the end of the task, I allowed students to ask any further questions that they may 
have about the topic. This allows me to have a record of who might still be struggling 
with parameters or not.  

 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://teacher.desmos.com/activitybuilder/custom/6241006b5a5d88053efb9324


 Module 6: Key Features of Quadratic Functions 
INSTRUCTOR MATERIAL  

Preparing to Teach Mathematics with Technology: Examining Students’ Practices in Algebra and Function (2022). 
6.3 Facilitation Notes. In Module 6: Key Features of Quadratic Functions. Available at http://go.ncsu.edu/ptmt 

6 

Describe how the task addresses your learning and performance goals: 
The performance goal that I wanted this task to address was “Students will be 

able to describe the effects that 𝑎, ℎ, and 𝑘 will have on the parent function”. My new 
task allows students to first focus on the individual parameter changes and what each 
parameter does to the parent function. My task then allows students to tie together 
everything that they have learned to describe what 𝑎, ℎ, and 𝑘 does to the parent 
function. I allow them to play with the sliders once more, and I allow them to draw out 
their understanding through graphing examples. 
 
Describe the aspects (specific pages) of the task that would be considered a high-level 
task. 

Pages 8-11 would be considered a high-level task because I am asking my 
students to use the knowledge they just learned to answer the questions that I am 
asking them. 

 
Describe the ways in which your task meets the design principles for technology tasks. 

My task allows collaboration between students and teachers to happen because 
they are on an online learning platform. I give my students the opportunity to ask the 
teacher question if they are still confused or not understanding the topic. My task 
portrays conveyance between students and teachers because students would turn in 
this task so that the teacher can evaluate students learning and understanding right 
away. Lastly, my task has mathematical action tools. I have a graphing calculator 
incorporated into my task that allows students to visually see what 𝑎, ℎ, and 𝑘 does to 
the parent function. 
 

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

