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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 

 
 
6.1 Facilitation Notes  

Create a class code for the Desmos Tasks and provide the link to your teachers. We 
recommend asking teachers to log in so that the task will appear in their history, and 
they can revisit it at any time. In addition, they must be logged in to receive any 
feedback you provide. 

 Task 1: Marbleslides 

 Task 2: Quadratic Parameters 

 Task 3: Quadratic Sliders 
 

The purpose of this task is to give teachers an opportunity to examine how three 
Desmos tasks on the same mathematical topic can address different performance 
goals. We use the terms learning goals and performance goals consistent with NCTM’s 
Taking Action series. See the Establish Mathematical Goals for Learning chapters for 
these definitions (p. 15–28). For this module, the overarching learning goal for 
secondary students is: The students will understand the effect of each parameter, 𝑎, ℎ, 
and 𝑘, on the parent function of a quadratic in vertex form 𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘.  
 
Prior to having the teachers work on the task, we recommend discussing the NCTM 
Essential Understandings of the Function Concept 3c associated with quadratic 
functions in vertex form, namely, “Reasoning about the vertex form of a quadratic allows 
deducing that the quadratic has a maximum or minimum value and that if the zeros of 
the quadratic are real, they are symmetric about the x-coordinate of the maximum or 
minimum point” (p. 9). Ask the teachers what they remember about the vertex form, and 
in what situations they would prefer the vertex form over standard form. If you want 
teachers to investigate the mathematics more deeply, we suggest having them read the 
section on quadratic functions in the Essential Understanding of the Function Concept 
book (pages 45–53). 

https://ptmt.s3.amazonaws.com/esp/afmodule6/materials/6.0_At_a_Glance.pdf
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
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Note: While this is listed as a homework assignment, it could be used as an in class 
task. 
 
After the teachers have completed the task, put them into small groups to discuss their 
work on 6.1. Have them share (a) their performance goals for each of the tasks; (b) the 
main differences they identified between the three tasks. 
 
 
6.1 Samples Responses 
Comparing and Contrasting Function Parameter Explorations 
Quadratic Functions – Vertex Form 
 
In this task you will explore three different Desmos Tasks that explore the parameters of 
the quadratic function in vertex form, 𝑓(𝑥) = 𝑎(𝑥 − ℎ)! + 𝑘.  
 
The overarching learning goal is: The students will understand the effect of each 
parameter 𝑎, ℎ, and 𝑘, on the parent function of a quadratic in vertex form 𝑓(𝑥) =
𝑎(𝑥 − ℎ)! + 𝑘. 
 
As you examine each task, consider the specific performance goals it addresses and 
the affordances and constraints of its design in relation to those goals. Pay close 
attention to the ways in which students are asked to engage with the parameters 𝑎, ℎ, 
and 𝑘.  
 
Q1. Carefully examine Task 1: Marbleslides and provide a brief description of the task 
that includes attention to the way students would interact with the parameters (your 
instructor will provide the Desmos link). 
 

• This activity consists of graphs of functions which act as “slides” to change the 
marbles course. The aim is for the students to manipulate the function equations 
so that the graphs are positioned in a way that allows the marble to touch all of 
the stars. Students interact with this activity by changing the given function which 
then changes the graph they see as it is now the graph of their new function. 
Students can then test their functions by launching the marble and seeing if all of 
the stars are touched; this allows for instant feedback as to whether they are on 
the right track. 

• Students are given a quadratic parent function and its graph accompanied by 
stars and marbles. Their goal is to apply transformations to the parent function so 
that the marbles may slide along it and successfully collect all of the stars. The 
first few pages cause them to interact with parameters that cause a horizontal 
shift. The next few pages have stars higher up or lower down, which causes a 
need to manipulate the function by moving it vertically. The stars then flip, 
causing students to look at which parameters relate to x axis flips. The next 
pages have the stars’ distance from one another change leading students to 
consider shrinking and stretching the graph. Finally, students reach pages where 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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they have to put many different transformations together. This activity does not 
have sliders, so students must manually plug in values for different parameters 
and observe what happens. 
 

Q2. List at least two performance goals Task 1: Marbleslides could address.  

• Students will review the effects of various parameter changes to quadratic 
functions in vertex form 

• Students will expand on their previous knowledge of quadratic functions to 
practice translating functions to fit points through parameter changes to quadratic 
functions in vertex form 

• Students will be able to create a quadratic equation that matches up with given 
points on a graph. 

• Students will be able to notice differences between quadratic functions, and their 
graphs. 

• Students will be able to input values so that the graph of the corresponding 
function goes through specific points. 

• Students will be able to recognize that not only positive values can be inputted 
into the functions. 

• Students will be able to identify what changes occurred to the parameters of the 
parent quadratic function to obtain the graphs they create on the screen  

• Students will be able to determine a graph to match the given points and identify 
the corresponding function.  

• Students will self-monitor their knowledge about parameter changes to quadratic 
functions in vertex form 

 
Q3. Carefully examine Task 2: Quadratic Parameters and provide a brief description 
of the that includes attention to the way students would interact with the parameters 
(your instructor will provide the Desmos link). 

 
• In this activity, students are shown the parent function, 𝑦 = 𝑥! on the graph and 

asked to first select 5 different values of ℎ to graph the function in the form 𝑦 =
(𝑥 − ℎ)!. Students see their different functions on the graph alongside the parent 
function so they can examine how their chosen value of ℎ changes what the 
graphs of the different functions look like. Students are then asked to explain how 
they think h effects the parent function. This is then repeated for 𝑦 = 𝑥! + 𝑘	and 
𝑦 = 𝑎𝑥!. Students interact by inputting their own functions in the given format 
then examining the similarities and differences of what they see. 

• The students are first introduced to the parent function 𝑦 = 𝑥!. They then go on 
to examine how changing parameters ℎ, 𝑘, and 𝑎 effect the parent function. Each 
parameter has its own page where only it is explored. Students are tasked to 
create and manually plug in 5 different functions in the form given (𝑦 = (𝑥 − ℎ)!, 
𝑦 = 𝑥! + 𝑘, 𝑦 = 𝑎𝑥!); only changing the values of the specified parameter. 

 
Q4. List at least two performance goals Task 2: Quadratic Parameters could 
address.  

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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• Students will individually observe different parameter changes to quadratic 

functions in vertex form 
• Students will record various parameter changes to quadratic functions in vertex 

form 
• Students will compare various changes to parent quadratic function in vertex 

form.  
• Students will make and test conjectures about the effects of the individual 

parameter changes to quadratic functions in vertex form 
• Students will be able to write the equation of a quadratic in vertex form and 

understand how the different parameters affect the graph.  
• Students will be able to identify what changes occurred to the parameters of the 

parent quadratic function to obtain the graphs they create on the screen  
• Students will be able to match a quadratic function in vertex form to its graph 
• Students will be able to recognize what parameter changes in a quadratic graph 

correspond to each parameter in vertex form. 
• Students will be able to graph quadratic functions when given a function in vertex 

form. 
• Students will be able to explain how the quadratic functions they create are 

different from the parent function. 
• Students will be able to define the effects of parameters 𝑎, ℎ, and 𝑘. 

 
 

Q5. Carefully examine Task 3: Quadratic Sliders and provide a brief description of the 
task that includes attention to the way students would interact with the parameters (your 
instructor will provide the Desmos link). 

 
• The students are introduced to the idea of a parent function, and then given the 

opportunity to examine the effect of changing parameters. The first page has 
them looking just at h by sliding a slider between the values of -10 to 10. They 
see the parent function in blue and their transformed one in red. Next they 
examine 𝑘 in the same manner, however, there is still a slider for ℎ, so they can 
manipulate both at the same time if they would like. And 𝑎 follows this pattern as 
well with a slider of values as well as sliders for ℎ, and 𝑘. The students are then 
tasked to sketch a graph and describe what they would expect to see based 
upon what they have learned from the exploration.  
 

 
Q6. List at least two performance goals Task 3: Quadratic Sliders could address.  
 

• Students will be able to identify the 𝑎, ℎ, and 𝑘 values by dragging the slider. 
• Students will explore the effects of parameter changes to quadratic functions in 

vertex form 
• Students will test conjectures about the effects of individual parameter changes 

to quadratic functions in vertex form 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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• Students will compare how moving different sliders, changing the values, affect 
the graph in different ways. 

• Students will be able to identify the difference between the positive and negative 
changes of the various parameters in vertex form and how they affect the graph. 

• Students will be able to match a quadratic function in vertex form to its graph 
• Students will be able to recognize what parameter changes in a quadratic graph 

correspond to each parameter in vertex form. 
• Students will be able to graph quadratic functions when given a function in vertex 

form. 
• Students will be able to describe the relationship between parameters 𝑎, ℎ, and 𝑘 

and the graph of the function.  
• Students will be able to explain how various quadratic functions are different from 

the parent function. 
 

Q7. Now, looking back across all three tasks, describe their main differences. Do you 
have a preference for one task over the others? Explain. 
 

• Marbleslides is by far the most different of the three. It would serve much better 
as a review or practice activity after students have covered the topic of quadratic 
functions first. It is more designed to be a fun activity, which may help students 
commit the topic to memory, whereas the others are more oriented around 
learning the parameters and discovering what exactly they do in a more 
straightforward manner. As I mentioned before when discussing Quadratic 
Sliders, this one is nearly identical to Quadratic Parameters, with the only 
difference being sliders to change the parameters instead of typing in the 
functions by hand. These are both great for introducing the parameters of 
quadratic functions, and are straightforward as said above. I believe that these 
activities could almost be combined into one for optimal student learning. It could 
possibly go through the same questions but propose it twice: once with the 
sliders and once with the typing, and then asking what they noticed as 
differences when trying both methods. I do not necessarily prefer one activity 
over the others in general, but I do prefer them for different purposes. Quadratic 
Sliders and Quadratic Parameters are both much better as an introductory 
activity to quadratic functions and their parameters, while Marbleslides is an 
excellent way to review the material closer to the test or quiz.  

• The main difference between these activities is how students test different values 
for the parameter. Activity 1 has them simply type in different values into an 
already created expression. It also did not have the parent function on the screen 
constantly for comparison. The 2nd activity did have the parent function present 
always, but students had to manually enter functions with changed parameters to 
form 5 different examples. This is a lot more time consuming and thus they see 
less examples this way. There is also more room for error in having the manually 
input the entire expression. The last activity was similar to the second in that the 
parent function was present, however, it gave the parameters sliders so that the 
students could interact dynamically. They saw the function shift and change in 
real time as they slid the slider. Each activity allowed students to examine each 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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parameter (𝑎, ℎ, and 𝑘) individually and also gave at least one chance to try 
putting more than one transformation together. Activity 2 is probably my least 
favorite of them all, simply because it requires students to come up with and type 
5 examples of their own. This is more time consuming and does not allow them 
to explore as many possibilities. For example, students may not try negative 
values. I like that activity 1 is structured like a game, as it will increase student 
engagement, but I wish it had the parent function visible for comparison. I could 
also see students getting caught up in the game and not truly paying attention to 
the parameters and their effect. With that being said, activity 3 was probably my 
favorite. I like the sliders, as students can see so many examples in such a short 
time. I also like how easy it is to see a relationship between parameters and the 
graph. It is also easy to examine the effect as the parent function is present. 

 

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



