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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.  

 
3.4 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 (3.4 Analyzing & Supporting Emerging Student Thinking Sample 
Solutions) needs to be shared electronically with teachers as it has hyperlinks to videos 
within.  
 
This task provides teachers with the opportunity to focus specifically on one pair of 
students’ mathematical thinking as they work through the cars simulation. It is 
recommended that teachers first work in small groups on the task. A whole class 
discussion is recommended to bring out the big ideas with a focus on the last question 
because while the students in the video did figure out how to create a correct graph, it is 
not clear that they understand the mathematical relationship between the car’s 
movement and its representation on the graph. Thus, the discussion should focus on 

https://ptmt.s3.amazonaws.com/esp/afmodule3/materials/3.0 At a Glance.pdf
http://museum.desmos.com/carnival.html#cannonman
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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teacher moves that would help both assess and advance these students’ thinking 
related to the mathematical goal.  
 

Note: If teachers have not had a lot of practice with noticing students’ thinking in a 
technology-mediated learning environment, it may be helpful to provide more 
scaffolding for the attend and interpret questions by separating spoken and 
technology into two different questions, so teachers focus on addressing all 
elements.  
 
Sample Responses are below. 
 
 
3.4 Sample Responses 
Analyzing & Supporting Emerging Student Thinking Sample Solutions 
 
In this task you are going to watch Emily and Ella as they work through the Function 
Carnival: Cars simulation. Like many students, they make a series of attempts, working 
between their graph and watching the simulation, before landing on a final graph. Emily 
and Ella create multiple graphs before they are satisfied with their response. For each of 
the attempts shown below, you are asked to reflect on the ways in which they work to 
make sense of creating a graphical representation of the car simulation. 
 
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. 

 
Emily and Ella Attempt 1 on the Cars Task 
 

Q1. Watch the video of Emily and Ella creating the 
graph linked above. Identify the “issue” Emily and 
Ella encounter while creating this representation of 
the car simulation. 
 
Ideal responses will focus on the students’ making 
sense of the relationship between the decreasing 
portion of the graph and the backwards movement of the car. Examples include:  
 

https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.4_Emily%26EllaAttempt1_videopage.html
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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● They started trying to graph the path of the car but then realized making the 
graph decrease would have the car move backwards. 

● Emily and Ella seem to want to draw the car’s path, which is not what the 
problem is asking them to do. Also, when they started drawing the line going 
down, they saw the car went backwards. 

 
Q2. Describe what they do with the technology, see in the simulation and graph, and 
say as they work to make sense of the “issue” you identified in Q1.  
 
Ideal responses will include what the students say coordinated with what they do with 
the technology. If this does not occur, we recommend reminding teachers of the 
framework for noticing students’ thinking in technology-mediated learning environments 
(Module 0). Some sample teacher responses are included below.  
 

● They first move their cursor on the graph so it would show the blue car (got 
through without hitting anything) then when they started actually graphing they 
followed the shape of the path, once they realize that graphing the path and 
decreasing the graph has the car move backwards they erase their first attempt. 

● They observed the blue car and noticed it was going in the opposite direction of 
the green car they were trying to emulate.  

● Emily and Ella noticed the car going backwards, which was not something they 
wanted the car to do so they erased their drawing so they could start over. 

 
Q3. Based on your explanation in Q2, describe Emily and Ella’s current understanding 
of the relationship between the car’s movement in the simulation and its representation 
on the graph.  
 
Ideal responses will be directly connected to the response provided in Q2 and phrased 
from an asset perspective. Sample teacher responses include:  
 

● I think they understand the relationship between the direction of the line they are 
drawing (going up / going down) and the direction the car is traveling. I don’t see 
evidence yet of their understanding of the relationship between the graph and the 
changing distance traveled and changing time.  

● I think they understand that the graph has to increase or at least that the graph 
cannot decrease because then the car would go backwards 

● At first, they were trying to mimic the path the car went on vs distance traveled vs 
time. Now, they probably have a better understanding of the question. 

● Emily and Ella saw that when they draw a decreasing slope that the car goes 
backwards, they saw the relationship between decreasing slope and the distance 
traveled by the car. 

 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Emily and Ella Attempt 2 on the Cars Task 
 

Q4. Watch the video of Emily and Ella creating the 
graph linked above. Identify the “issue” Emily and Ella 
encounter while creating this representation of the car 
simulation.  
 
Ideal responses will focus on the students’ making 
sense of the relationship between the slope of a line 
segment and the speed of the car. Actual teacher sample responses include:  
 

● They are focusing on the car moving too fast in the first part of the simulation and 
how they can fix that. They are aware that the car is moving backward at the end 
(and seem surprised by this), but that is not the issue they are focusing on in this 
clip.  

● They were trying to plan the whole path of the car not taking to account the 
crash, they also were having trouble figuring out how to start the graph in terms 
of steepness and linearity (tried a curve and eventually a line) 

● Their rate of change was not aligned with the rate of change of the green car and 
their car went backwards at the end instead of stopping at the crash.  

● Emily and Ella had the issue of the blue car going too fast and matching what the 
green car was doing/ how it was moving.  

● Also pushed back when teachers were asking them to edit graph to represent 
crash, “why do we want it to crash” - focus on ideal path of car to avoid crash vs. 
model actual situation. 

 
Q5. Describe what they do with the technology, see in the simulation and graph, and 
say as they work to make sense of the “issue” you identified in Q4.  
 
Ideal responses will include what the students say coordinated with what they do with 
the technology. Some sample teacher responses are included below.  
 

● The girls use a series of redrawing the first part of the graph and playing the 
scenario to get a best match. They are talking about the speed of the car (i.e., 
“too fast” or “too slow”) as they do this. They do not mention the shape of what 
they are drawing, with the exception of toward the end when Ella suggests 
drawing it so it “just skirts” the portion of the line that they were trying to connect 
to.  

● They erase the beginning several times and connected it to the middle part 
where the erased part ends, they tried different lines connecting and small 
adjustments until they achieved a line with a rate close to that of the car. 

https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.4_Emily%26EllaAttempt2_videopage.html
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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● They keep erasing the first portion of the graph that doesn’t align with what the 
blue car is doing and redoing it. They then play the simulation and observe 
whether they are correct or not. 

● Emily and Ella continued to redraw the beginning portion of the graph to see how 
it affected the speed of the blue car. They understood a portion of their graph 
matched well with the green car so they were trying to replicate that in the 
beginning of the graph. 

 
Q6. Based on what you described in Q5, how would you characterize Emily and Ella’s 
current understanding of the relationship between the car’s movement in the simulation 
and its representation on the graph. 
 
Ideal responses will be directly connected to the response provided in Q5 and phrased 
from an asset perspective. Sample teacher responses include:  
 

● I think they understand that it's a line until the point of the crash and that the 
steepness of the line affects how fast the car goes, they are still struggling with 
what to do once the car crashes. 

● They understand how to represent an increase in rate of change. However, they 
are not understanding how to represent a stop in the graph.  

● By the end of the video, they saw that having a steeper slope/line made the car 
go faster, and having a not so steep slope/line made the car go slower as they 
hoped for, but they do not recognize that the graph represents the total distance 
traveled. This is evident by their reaction to the end of the simulation when the 
car moved backwards. They do not seem to understand that the car did not 
accumulate any more distance. 

 
 

 Emily and Ella Attempt 3 on the Cars Task 
 

Q7. Watch the video of Emily and Ella creating the 
graph linked above. Identify the “issue” Emily and 
Ella encounter while creating this representation of 
the car simulation. 
 
Ideal responses will focus on the students’ making 
sense of the relationship between the car stopping after crashing and how to represent 
it graphically. Examples include:  
 

● They are still struggling with what to do once the car crashes. 
● They don’t know how to keep the car on the graph, but not move anymore. 
● On their graph, the blue car would disappear while the green car remained on the 

path. 

https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.4_Emily%26EllaAttempt3_videopage.html
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Q8. Describe what they do with the technology, see in the simulation and graph, and 
say as they work to make sense of the “issue” you identified in Q7.  
 
Ideal responses will include what the students say coordinated with what they do with 
the technology. If this does not occur, we recommend reminding teachers of the 
framework for noticing students’ thinking in technology-mediated learning environments 
(Module 0). Some sample teacher responses are included below.  
 

● To try to keep the car on the graph they add a point to the end of their segment. 
They press play and watch as the car follows the path (they are excited that it 
follows perfectly) and then the car disappears when it gets to the point. We do 
not hear them say anything as it disappears.  

● They started with the graph just ending abruptly then they put a point where that 
happened to try to have the car stay there. 

● Emily and Ella tried to use a point at the end of the line they drew to represent 
the blue car stopping, but they saw they it did not fix their issue. 

● They conjecture that a point will represent the car stopping, video cuts off when 
they play the simulation and see the car disappears. I wonder what they will 
say/do when they see the point did not work. 

 
Q9. Based on what you described in Q8, how would you characterize Emily and Ella’s 
current understanding of the relationship between the car’s movement in the simulation 
and its representation on the graph. 
 
Ideal responses will be directly connected to the response provided in Q8 and phrased 
from an asset perspective. Sample teacher responses include:  
 

● I think they understand that the graph increases at a steepness related to how 
fast the car moves, they do not understand that to keep the car in the same place 
we need a constant graph or horizontal line. 

● They understand how to represent the rate of change and the crash of the car. 
However, they do not know how to make the car stay on the graph.  

● They saw that if the line stops halfway on the graph that the car would disappear 
and they noticed that that's not what happens to the car is at a fixed point for the 
rest of the graph. 
 

http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Emily and Ella Attempt 4 on the Cars Task 
 

Q10. Watch the video of Emily and Ella creating 
the graph linked above. Identify the “issue” Emily 
and Ella encounter while creating this representation 
of the car simulation.  
 
Ideal responses will focus on the students’ making 
sense of the relationship between the car stopping 
after crashing and how to represent it graphically. Examples include:  
 

● They were trying to figure out how to have the car stop in one place so they 
added a flat line, although it didn't keep the car in exactly the same place where 
the crash occurred, they did represent the car crashing. 

● There is no issue, they understood all parts of the question. 
● Emily and Ella finally addressed the issue of the car needing to stop, so they had 

to figure out a way to represent that on the graph, by using a “flat line” 
 
Q11. Describe what they do with the technology, see in the simulation and graph, and 
say as they work to make sense of the “issue” you identified in Q10.  
 
Ideal responses will include what the students say coordinated with what they do with 
the technology. If this does not occur, we recommend reminding teachers of the 
framework for noticing students’ thinking in technology-mediated learning environments 
(Module 1). Some sample teacher responses are included below.  
 

● They say they are trying to figure out how to “stop it”. They drew a horizontal line 
from the end of their segment to the edge of the graph space. They then played 
the simulation. When the car stops Emily says “I did it, I’m a genius.” The teacher 
asks why they think this worked, they say it's similar to a heart monitor and that 
they made the car “flatline” or stop. They observed that the horizontal line made 
the car stay in place. 

● They try something and then play the simulation to compare which is a smart use 
of technology but they may not have made as many connections. 

● They talk about flatlining and compared it to when someone dies, they don’t 
really explain why the constant line works. 

● They made a horizontal line resembling the distance traveled after the crash and 
replayed the simulation to ensure this was the correct thing to do. 

 
Q12. Based on what you described in Q11, how would you characterize Emily and 
Ella’s current understanding of the relationship between the car’s movement in the 
simulation and its representation on the graph. 
 

https://ptmt.s3.amazonaws.com/esp/afmodule3/Mod3.4_Emily%26EllaFinalAttempt_videopage.html
http://go.ncsu.edu/ptmt
http://go.ncsu.edu/ptmt
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Ideal responses will be directly connected to the response provided in Q11 and phrased 
from an asset perspective. Sample teacher responses include:  
 

● I think they have some understanding of how the graph looks based on 
comparing it to the speed of the car in the simulation, but I do not know how 
much they understand about the graph in relation to total distance over time 
because they never talk about that and how it is represented in their graph. 

● They have a pretty good understanding of how to represent the rate of change 
(speed of the car) given an independent and dependent variable.  

● Emily and Ella made the connection between the car stopping and the line being 
flat/at a constant rate. 

 
Q13. Ella and Emily successfully complete the car simulation while thinking about it as 
a game. This is not uncommon. What is difficult though is knowing whether or not they 
learned anything mathematical from the experience. That is where you come in! What 
questions might you pose to assess their understanding and support them in making 
connections between their graph (which is great!) and the mathematical ideas 
underlying it?  
 
Ideal responses will not try to “fix” by telling but will be a question/statement designed to 
either gather more information (assess) or to prompt further exploration (advancing) 
directly related to making sense of the connections between how they created their 
graph and the mathematics underlying it. Some examples include:  
 

● What are you being asked to graph in this situation?  
● How do the different parts of the graph relate to this context - How does the part 

of the graph that's increasing (line with increasing/positive slope) and the part 
that is constant (horizontal line) relate to distance over time? How are these parts 
of the graph different? 

● Why did you have to make the line steeper to match the rate of change of the 
green car?  

● What did this action do to the rate of change of the blue car? Why? 
● Why did the blue car go backwards when your graph went down?  
● Why did the car disappear when you completely erased the line after the crash?  
● What is the connection between the car “flatlining” and the distance vs time we 

are observing in this simulation? 

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

