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Module 3 Overview Document 

Table 1: Timeline of Tasks in the Module 

Timeline 
of tasks 
in the 
Module 

Day 0 Homework 3.1 Function Carnival Task 
Day 1 15 min 3.1 Discussion 

60 min 3.2 Anticipation of Student Work and Introduction to 
Desmos Teacher Dashboard 
         3.2a Anticipate Cannon Man 
         3.2b Anticipate Cars 
         3.2c Anticipate Ferris Wheel 

Homework 3.3 Noticing Student Thinking: Function Carnival 
Task 

Day 2 30 min 3.4 Analyzing & Supporting Emergent Student 
Thinking 
(Only the Cars Simulation of Function Carnival) 

45 min 3.5 Monitoring Students’ Work on the Function 
Carnival Task 
(Only the Cars Simulation of Function Carnival) 
Either needs to be homework or completed as a 
whole class through discussion and watching the 
videos.  

3.5 Facilitation Notes 

All student videos related to the Function Carnival Task were collected on the original 
task. The original can be found in the Desmos Museum. The only major difference in 
the simulations is the Cars, where the crash happens later in the simulation. All work in 
this task should be based on the simulations in the original Function Carnival.  

Original Function Carnival in the Desmos Museum 

The task document (3.5 Monitoring Students’ Work on the Function Carnival Task) 
needs to be shared electronically with teachers as it has hyperlinks to videos within. 

This task provides teachers with the opportunity to practice monitoring, selecting and 
sequencing student work within the Desmos Teacher Dashboard. It is suggested that 
you discuss this approximation of these pedagogical skills with the teachers, so they 
understand that they are practicing these skills together in a setting where they can 
discuss with each other. For this reason, we recommend teachers complete this 
assignment in pairs or small groups.  

https://ptmt.s3.amazonaws.com/esp/afmodule3/materials/3.0 At a Glance.pdf
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
http://museum.desmos.com/carnival.html#cannonman
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After the teachers finish their selection and sequencing, we recommend having a whole 
class discussion focused on how the different selections and sequences were chosen to 
build toward the learning goals.  

Sample Responses are below.  

 

3.5 Sample Responses 
Monitoring Students’ Work on the Function Carnival Task 
 
Below you see graphs that 5 different pairs of students have created to represent the 
car simulation (i.e., time vs. distance traveled). Imagine you have an iPad and are using 
the Desmos Teacher Dashboard while walking around the room monitoring the students 
as they work on the Function Carnival Desmos Task. 
 
The learning goal for the Function Carnival Task is: 

• Students will understand the relationship between simulations of real contexts 
and the graphs of those simulations with respect to covarying quantities. 

 
Specific performance goals include: 

• Students will sketch accurate graphs to show how a variable changes over time 
(i.e., the qualitative features of the relationship). 

• Students will distinguish between a graph of a relationship between variables in a 
scenario and a picture of the scenario. 

 
These goals are related to CCSS-M 8.F.B.5: Describe qualitatively the functional 
relationship between two quantities by analyzing a graph (e.g., where the function is 
increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the 
qualitative features of a function that has been described verbally. 
 

 
Q1. For each pair of students, based only on what you see in the dashboard below, 
write a sentence or two on your first impressions of the students’ thinking related to your 
learning goals. 
 
Ideal first impressions will be asset focused and connected to both the graph and the 
simulation. Some examples of what teachers might note are included below.  
 

  

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Table 2: First Impressions of Teacher Dashboard 

Teacher Dashboard Images  Your First Impressions 
 
Gael and Yazan 

 
 

• I am really unsure what the students thoughts are 
for this. Possibly speed? But not thinking about 
total distance 

• They were drawing the distance traveled, but did 
not increase the speed enough.  

• It looks like maybe Gael and Yazan did not take 
into consideration distance over time, it seems like 
they just showed movement from “Point A to Point 
B”. 
 

 
Alisa and Jordan 

 
 

• Following the path of the car not distance over 
time, doesn’t account for crash. 

• They were following the path of the route instead 
of thinking about what the axis stood for. 

• By the looks of Alisa and Jordan’s graph, it seems 
as if they have traced the path of the car rather 
than the distance. 

 
Kendal and Ronin 

 
 
 

• Trying to adjust speed, but couldn’t delete the 
other line. Linear of distance is increasing over 
time. Does not account for the crash. 

• They were drawing two different graphs due to the 
two different cars that crashed. 

• Kendal and Ronin may not have known how to 
erase and just redrew without erasing. Or possibly 
saw the blue car when they started drawing and 
drew a line for both the blue car and the green car. 

  

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Justin and Myah 

 
 
 

• Increasing linearly until the possible crash, why 
didn’t they account for the time after. Why does 
the total distance decrease? 

• It looks like Justin and Myah have the cars 
distance traveled decreasing after the crash and 
have a non-constant rate of change for the car. 

• Justin and Myah seem to have understood the 
question but when the car crashed they have to 
graph completely stopping rather than flatting out 
to a constant rate as if the car had just 
disappeared after the crash. 

 
Ayden and Gracie 

 
 
 

• They could be graphing the path here which would 
account for why the graph continues until the max 
and curves a couple times. The curve also 
increases so maybe they were trying to show 
distance over time but were thrown off by the 
curves in the path.  

• Ayden and Gracie do not consider the crash and 
seem to think the car's rate of change changes 
along the course. 

• By the looks of Ayden and Gracie’s graph, it looks 
as if the pair was trying to get the blue car to avoid 
hitting the other cars rather than showing the 
distance the car has traveled. 

 
Q2. Now that you have an idea of what each pair of students has drawn, which pair are 
you most curious to go talk to? Refer to aspects of their graph to justify your choice. 
What specific question would you ask them? 

 
Ideal responses will be thoughtfully connected to the students’ work both in the reasons 
for wanting to talk to them and the specific question(s) that might be posed. Sample 
teacher responses are shown below.  
 

• I would probably want to talk to the students whose graphs were more difficult for 
me to interpret. Such as Ayden and Gracie or Gael and Yazan. I would ask them 
what they were graphing or their thought processes as they were graphing. As 
well as what different points of the graph mean i.e. for Ayden and Gracie what do 
the curves mean? 

• We would approach Kendal and Ronin because they have two lines in their 
graph. We would ask them why they have two lines representing the distance 
traveled for one car. 

• Either Ayden and Gracie or Gael and Yazan, because both of their graphs were 
hard to interpret and understand what they did or were thinking. Ayden and 
Gracie seem as though they were trying to avoid the crash, while it is very hard 
to see how Gael and Yazan got their graph because it looks so different from all 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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other student work. We could ask both groups what they did to draw their graph. 
For example, “What did you do, or what did you need to know, in order to draw 
your graph?” 

Q3. Click on each pair’s graph below to watch video of the students explaining their 
strategy for creating their first graph (Each video will open in a new window tab). As you 
watch, think carefully about the students’ reasoning related to the learning goals. As a 
reminder, the learning goals are: 

• Sketch accurate graphs to show how a variable changes over time (i.e., the
qualitative features of the relationship).

• Distinguish between a graph of a relationship between variables in a scenario
and a picture of the scenario.

Table 3: Student Video Clips 

Gael and Yazan Alisa and Jordan Kendal and Ronin 

Justin and Myah Ayden and Gracie 

Imagine you have decided to have a whole class discussion about their graphs so far, 
with the intent of having them go back and refine their graphs after the discussion. (You 
don’t want the discussion to “give away” the big ideas, but to promote thinking about 
critical features in the simulation and graphs.) For this discussion you have time for at 
most three pairs to share their thinking. 

a. Which three pairs would you select? Why? (Refer to specific instances from the
videos to justify your choices.) 

There is no correct answer, but ideal responses will be justified based on aspects of the 
students’ work that are related to the learning goals. Some sample teacher responses 
are included below.  

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.5_Justin%26Myah_videopage.html
https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.5_Ayden%26Gracie_videopage.html
https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.5_Gael%26Yazan_videopage.html
https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.5_Alisa%26Jordan_videopage.html
https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.5_Kendal%26Ronin_videopage.html
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Sample teacher responses for selecting Gael and Yazan:  

• I think what they learned about the flat staying in the same place will be useful for 
students when reasoning about graphing after the crash. 

• Even though Gael & Yazan’s car did not move a far distance, they did make an 
important remark that “the line cannot be flat or it will stay there the whole time.” 
This statement is important because this can be useful in having students draw 
the part on the graph when the green car crashes. 

• Gael and Yazan because in their video at the end they stated that they noticed 
that the graph could not be straight all the way across because that would have 
the car stopped at one point.  
 

Sample teacher responses for selecting Kendal and Ronin:  
• Kendal and Ronin’s approach just confused me. In the video, they discuss that 

the car can either slow down or speed up to get them the desired result. I would 
want them to explain their thinking behind that method. 

 
Sample teacher responses for selecting Alisa and Jordan: 

• I would use Alisa and Jordan because their method was similar to Ayden and 
Gracie’s. As you can see in the video, they both try to trace the path of the car. I 
would use this time to point out why it doesn’t work. This would clear up 
confusion for four students at once. 

• Alisa & Jordan is a good example to use because if a student does not 
understand what the problem is asking, they will likely follow the path the car 
takes. Their group is a good group to learn from and help students realize that 
context is important.  

 
Sample teacher responses for selecting Justin and Myah:  

• I think Justin and Myah’s solution is important because it shows the rate and also 
shows that the graph doesn’t decrease because the car doesn’t go backwards.  

• I would use Justin and Myah because they seemed to have a good idea on 
tracking the distance traveled in correlation with the speed of the car. 

• Justin & Myah is a great graph to show because they worked well with 
understanding the car moves at a constant rate of change, and their slip up 
where the car goes backwards can be easily fixed. 

• Justin and Myah because they noticed that when the graph was going up the 
distance traveled is going up and after they put their graph going down they 
noticed the car would then go backwards and that is not what happened to the 
green car so that is not what the graph looks like. 

 
Sample teacher responses for selecting Ayden and Gracie:  

• I would choose Ayden and Gracie because in their video they were trying to 
avoid hitting any of the other cars. I would have them talk through what they did 
and have them reread the question after what they did to see if they can make 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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the connection that they are trying to figure out the answer to a different question 
than what is asked.  

 
The most sophisticated teacher responses include a reason for selecting their three 
pairs together, already imagining how they might use them in a whole class discussion. 
For example, “Together all of these solutions also show that they are not drawing a 
picture of the scenario and are not trying to avoid cars which would be helpful for the 
remaining groups.” 
 

b. Keeping your learning goals in mind, in what order would you have them present? 
Explain your decision. 

 
Responses should include a justification for the order related to the learning goals. It is 
important that the first presentation is one that everyone in the class will be able to 
understand. After that choices may differ. Watch out for any order in which 
presenting/discussing one might end up removing the need to discuss another. Some 
sample teacher responses follow:  
 

• Kendal and Ronin, Alisa and Jordan, then Justin and Myah. I would first present 
an idea that was not represented in students’ work and talk through that. Kendal 
and Ronin drew two lines which was not done by anyone else. I would like to talk 
to them and find out what they were thinking. Then, I’d talk about a common 
mistake. Alisa and Jordan followed the car’s path, like Ayden and Gracie. Finally, 
I’d use the answer closest to the correct answer, Justin and Myah’s, to give 
students a good idea of what it should look like.  

• I would have Alisa & Jordan go first and have the class discuss how they think 
this pair obtained their graph. Discussion of this allows students to see the 
context of the problem and what the problem is really asking and where Alisa & 
Jordan may have misunderstood. Next, I would show Justin & Myah’s graph and 
ask students to compare their graph with Alisa & Jordan’s graph. Also, this is a 
great time for students to understand what the downward sloped portion of the 
graph represents in terms of the problem (the car goes backwards). It may be 
helpful to ask the class how they can adjust their graph to more accurately match 
the green car’s distance traveled vs. time. Lastly, I would show Gael & Yazan’s 
graph. Even though their graph does not depict the green car well, they do make 
a good observation that the “flat” graph means the car does not move. This may 
turn on the lightbulb for some students and they may connect how to represent 
when the car crashes. Showing the last to pairs’ graphs can help students 
combine ideas and refine their graphs to better complete the problem. Depending 
on the classes needs and understanding, the pairs Gael & Yazan and Justin & 
Myah can be switched as needed. The different order of these two pairs may 
affect student understanding and we would need to anticipate this. 

• I would have Ayden and Gracie go first as they misunderstood what the question 
was asking. By having this pair go first I can clear up what may be a common 
misunderstanding across the class about what the task is asking them to do. 
Next, I would choose Gael and Yazan because they understood the question but 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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did not know what the graph would look like but they did make an important 
observation of what happens to the car when the graph was straight/a constant 
rate. Lastly, I would then have Justin and Myah because they seemed to 
understand what the question was asking and had a solid understanding of what 
the graph will look like when the car was moving but did not know how the graph 
will look after the green car has crashed. I think by having the students present in 
this order I hope to set it up so that the class can understand what the question is 
asking, then having them understand what happens when to the car and the 
graph when it is at a constant rate and then having them understand what the 
graph looks like when the car is moving. By having these three pairs present it is 
my hope that students will be able to see all the key observations each pair has 
made to correct their own work and understand why their first attempt was not 
completely correct. Depending on what my class is understanding I could 
interchange Ayden and Gracie and Alisa and Jordan based on whether more 
students have traced the path of the car or have tried to avoid the car crash. 

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



