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MODELING RAINFALL WITH CODAP 
Annotated Simulating Vacations 

 

In this activity, you are going to be introduced to CODAP (Common Online Data Analysis 

Platform). We will use CODAP to model the rainfall in different cities and simulate the number of 

hours it might rain during hypothetical vacations. 

 

●​ To open CODAP navigate your web browser to https://codap.concord.org/ 

●​ Click the orange “Launch CODAP” button in the webpage’s navigation bar. 

●​ Finally, click the “Create New Document” button. 

 

This will open up a new CODAP workspace.  

 

Modeling Rainfall in Seattle 
In the CODAP toolbar, click “Plugins” and then select Simulation > Sampler. This will create a 

sampler in your workspace. The default sampling device is called a mixer. (It looks like a bin with 

three balls in it.) You can change the sampling device by clicking on the mixer.  

 

●​ Change the sampling device to a spinner. 

 

 
Default sampling device is a mixer. 

 
After changing the sampling device to a spinner 
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To model the rainfall in Seattle, we need to set up our spinner to have two sections “Rain” and 

“No Rain”. These sections also need to mimic the probabilities 

of rain and no rain in the city of Seattle, namely 9% and 91%, 

respectively. To do this: 

 

●​ Click on “output” and change the text label to “Seattle”. 

●​ Click on the “a” spinner section label and change it to 

“Rain”. 

●​ Click on the “b” spinner section label and change it to 

“No Rain”. 

●​ Click on one of the percentages associated with Rain or 

No Rain and change it to the appropriate percentage. 

(This should automatically set the other section 

percentage since we only have two sections.) 

 

 

Simulating Data For a Hypothetical Vacation 
Above the sampling device, we are going to change the number of items and samples we will be 

collecting. 

 

●​ Change the number of items from “5” to “168”. This reflects the number of hours in 

Albert Hoffman’s vacation. 

●​ Change the number of samples from “3” to “1”. This will simulate one hypothetical 

vacation.  

 

 

 
 

Vocabulary 
 
In a simulation, we generate multiple samples of data from a defined model. Each 
sample generated is referred to as a trial of the simulation. In our example each trial 
represents a hypothetical vacation of 168 hours. 
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●​ To simulate data for the first trial, click the “Start” button. (After you watch the spinner select a 

couple values, move the speed slider to “Fastest” to increase the speed of the data generation.) 

 

 

Instructor Tip 
In our experience, students need to see the spinner select values at a slower speed to understand 
what is happening. Don’t have them change the speed slider to “Fastest” until they have done a few 
simulations. 

 

Plotting the Results of the Trial 
Recall that we want to summarize the number of hours it rained on Albert Hoffman’s vacation. The easiest 

way to do this is to plot the 168 simulated values from the hypothetical vacation that we just simulated. 

The data generated from the sampler is collected in a window that has three different tables in it. The first 

table is called “experiments”, the second table is called “samples”,  and the third table is called “items”. 

The results for our trial are stored in the “items” table. To create a plot of these values: 

 

●​ Click on the Graph icon in the CODAP toolbar. This will open a blank graph in your workspace. 

●​ Click and hold on the “Seattle” attribute name in the “items” table and drag it to the x-axis of the 

graph in your workspace.  

 

This should create a binned dotplot. Each bin includes either “Rain” or “No Rain”.  

 

Questions 
1.​ Identify the cases in this plot using the context of the problem. E.g., what does each dot 

in this plot represent? 
 

Each case in this plot represents the weather (rain or no rain) for one randomly generated hour in 
a hypothetical vacation taken in Seattle. 
 
Instructor Tip 
This is a really important question for students to answer every time they plot something, 
especially when conducting simulations. In simulations, there are many different distributions 
students encounter: distribution of outcomes from a trial; distribution of summary measures from 
many trials. They need to be able to differentiate between these. 
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Counting the Hours of Rain 
We want to count the number of dots in the “Rain” bin. To do this: 

 

●​ On the right-side of the graph, select the ruler icon. (This is a way to add measures to your plot.) 

●​ Check the box next to “Count”. 

 

This should add the counts for each bin to your plot. 

 

Questions 
2.​ Record the number of hours of rain for the first hypothetical vacation you generated in 

the table below. 

 

This value will vary. 
 

Hypothetical Vacation Hours of Rain 

1 8 

2 14 

3 14 

4 17 

5 19 

 

 

Run Additional Trials 
To run an additional trial, that is generate data for another hypothetical vacation: 

 

●​ Click the “Clear Data” button in the sampler. 

●​ Click the “Start” button. 

 

This will generate data for another hypothetical vacation. It will also plot the data and count the 

number of cases in each bin in the plot. 
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Questions 
 

3.​ Record the number of hours that it rained from this hypothetical vacation in the table 

above. 

 

This value will vary. 
 

4.​ Carry out 3 more trials. Don’t forget to clear the data from each trial before running the 

new trial. Record the number of hours of rain from each hypothetical vacation to the table 

above. 

 

These values will vary. 
 

5.​ Add the five values from your table into the instructor’s computer. 

 

The idea here is that we need the results from several trials (not just five) to see patterns and 
consider the variation in those results. So here we are crowd-sourcing the collection of these 
results. Alternatively, you could have students carry out many, many trials and record their 
results.  
 

After all the students have entered their simulated values into the instructor's computer, the 

instructor will create a plot of everyone’s data. (WHile you wait, you can move on to modeling 

Olympia’s rainfall.) 

 

1.​ Sketch the plot of the number of hours of rain. 
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The plot should be bell-shaped and centered around 15 hours.  
 
Instructor Tip 
Students might try to sketch each individual dot. Instead, introduce the idea of a density plot. What 
would this look like if you laid a towel or bedsheet over the plot. Sketch that. This also helps 
students begin to recognize that although a distribution is composed of many cases, we care more 
about the distribution as a whole rather than individual cases. 
 
A really good question for students is why this distribution is centered around 15 hours. If they 
struggle, have them go back to the model they set up…what was the percentage of rain in Seattle?  
This idea of expected value is not only important in understanding probability, but can also be used 
as a “sanity check” on whether the model is producing what it should be producing….they can check 
that the resulting plot is centered where it should be. 

 

 

 

2.​ Identify the cases in this plot using the context of the problem. E.g., what does each dot in 

this plot represent? 

 

Each case in this plot represents the number of hours of rain for one simulated hypothetical 
vacation taken in Seattle.  
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Instructor Tip 
In this plot each case is a summary measure computed from a trial. This is akin to the statistical 
idea of a sampling distribution. Being able to identify when the cases are summaries is important in 
learning statistics. 

 

 

 

 

3.​ Fill in this sentence using your plot as evidence: 

 
This will vary, but should be based on the student’s plot. 
 

If Albert Hoffman was vacationing in Seattle, it  would not be unexpected that it would 

rain between __10__ and __25_ hours of his vacation. 

 

Instructor Tip 
Some students will give values that encompass the entire range. Move them away from this and 
toward most. Note that this is a bit subjective, but should be based on evidence from the plot. 
Students will not be comfortable with the subjectivity, but you can stress that uncertainty is a big 
part of statistics. (In our courses at UMN, we formalize how to compute a better range using the 
standard deviation  later in the course.) 
 
One very important idea here that warrants a class discussion is that even though the model 
indicated a single value as the percentage of hours with measurable rain (9%) not every 
hypothetical vacation had 15 hours of rain….there is variation from that expected value. In 
statistical inference, this variation (called sampling variation) is far more important than the 
expected value. 
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Modeling Rainfall in Olympia 
 

4.​ Open up a new CODAP workspace and set up a sampler to model a hypothetical vacation in 

Olympia, which has measurable rain in 13% of recorded hours. Sketch a picture of your 

sampler below. Include enough detail so that 

someone could replicate your sampler in 

CODAP. 

 

The spinner should be labelled “Olympia”, and the 
two sections labelled “Rain” and “No Rain”. (The 
labels don’t have to be exactly that, but should be 
meaningful.) The “Rain” section should be set to 
13%. 

 

Instructor Tip 
Meaningful labels are really important for 
students to create. The graphs and summaries 
they create later often are named after their 
labels by the software. If they don’t use good 
labels, these names can often lead to 
misinterpretations by students. 

 

 

Automating the Counting and Recording of the Number of Hours of 
Rain 
Rather than manually recording and building the dotplot of the number of hours of rain from 

many hypothetical vacations, we will use CODAP to do this. 

 

●​ Change the Collect value above the sampler from “1” to “5”. 

●​ Click “Start” 

 

Now in the Sampler Data window, you should see five rows in the samples table. Each row 

corresponds to a different trial of the simulation. If you click on one of the rows, it highlights the 

168 simulated hours for that trial in the items table. 
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We want to have CODAP compute the number of hours of rain for each trial. Note that this is a 

summary measure at the trial level. To compute a summary measure at the trial level, we will be 

working in the samples table. 

 

●​ Click the “+” in the samples table. This will add another column (i.e., attribute) to that 

table. 

●​ Name this attribute CountRain. (Note that attribute names cannot include spaces!) 

●​ Click on the CountRain name (it should look like a hyperlink) and select Edit Formula… 

This will open the formula editor. 

●​ We are going to use the count() function to count the number of values in the items table 

that are “Rain” for each trial. In my sampler, I named the sampler “Olympia” and the 

label on the spinner section was “Rain”. (I use upper-case “O” on Olympia and 

upper-case “R” on Rain.) So for my formula I would type the following: 

 

 

 

 
 

IMPORTANT 
 
If you used different names, spelling, or capitalization, you need to change the 

formula to use exactly the name of the attribute in the items column and how you 

labelled rain in your spinner. 

 

 

After clicking “Apply”, the count for the number of rainy hours in each trial should appear in the 

CountRain attribute column. 

 

Instructor Tip 
The quotation marks around “Rain” are required. Quotation marks are used to indicate text strings 
(e.g., labels or values within an attribute). Without quotation marks, CODAP is looking for an 
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attribute named Rain. Notice we don’t use quotation marks around Olympia. That is because that is 
the name of an attribute in the table. 

Questions 
5.​ Create a graph of the data in the CountRain attribute.  

 
Graphs will vary.  

 

 

6.​ Identify the cases in this plot using the context of the problem. E.g., what does each dot in 

this plot represent? 

 

Each case in this plot represents the number of hours of rain for one simulated hypothetical 
vacation taken in Olympia.  

 

 

Run More Trials 
In simulation studies, we need to run several trials of the simulation to get a sense for the 

patterns and variation in the summary measures that we are interested in.  

 

●​ Above the sampler, click the “Clear Data” button to remove the data from your initial five 

trials. 

●​ Change the collect value to “500”. 

●​ Click “Start” 
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Questions 
7.​ Sketch the graph of the number of hours of rain for the 500 simulated vacations. 

 

 

 

 

The plot should be bell-shaped and centered around 22 hours.  
 

 

 

 

 

 

 

8.​ Fill in this sentence using your plot as evidence: 

 

This will vary, but should be based on the student’s plot. 
 
If Albert Hoffman was vacationing in Olympia, it  would not be unexpected that it would 

rain between __15__ and ___30__ hours of his vacation. 
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Modeling Rainfall in Astoria 
Open up a new CODAP workspace and set up a sampler to model a hypothetical vacation in 

Astoria, which has measurable rain in 16% of recorded hours. Run 500 trials of the simulation. 

Use CODAP to count the number of hours of rain generated in each trial. 

 

 

9.​ Sketch a picture of your sampler below. Include enough detail so that someone could 

replicate your sampler in CODAP. 

 

 

The spinner should be labelled “Astoria”, and the two 
sections labelled “Rain” and “No Rain”. (The labels don’t 
have to be exactly that, but should be meaningful.) The 
“Rain” section should be set to 16%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

10.​Create a graph of the data in the attribute you created to count the number of hours of rain 

in each trial.  

 

11.​ Sketch the graph of the number of hours of rain for the 500 simulated vacations. 

 

The plot should be bell-shaped and centered around 27 hours.  
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12.​ Fill in this sentence using your plot as evidence: 

 

This will vary, but should be based on the student’s plot. 
 

If Albert Hoffman was vacationing in Astoria, it  would not be unexpected that it would 

rain between __18__ and ___35___ hours of his vacation. 

 

Evaluating Where Albert Hoffman Vacationed 
Suppose Albert Hoffman visited a city in the Pacific Northwest for one week. He used the 
methodology that the Western Regional Climate Center uses to collect hourly data from his 
vacation. Based on this, on his vacation it rained only 15 out of the 168 hours.  
 
13.​ If Albert Hoffman claimed his vacation was in Seattle, WA, would you believe his claim? Use 

the results of your simulation and the range of values you gave in Question #3 to justify your 
answer. 

 

Yes. Based on our simulation results, we said If Albert Hoffman was vacationing in Seattle, it  would 
not be unexpected that it would rain between 10 and 25 hours of his vacation. Fifteen hours is in this 
range, so it would be believable that he may have been in Seattle. 
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14.​ If Albert Hoffman claimed his vacation was in Olympia, WA, would you believe his claim? 
Use the results of your simulation and the range of values you gave in Question #8 to justify 
your answer. 

Yes. Based on our simulation results, we said If Albert Hoffman was vacationing in Olympia, it  would 
not be unexpected that it would rain between 15 and 30 hours of his vacation. Fifteen hours is in this 
range, so it would be believable that he was vacationing in Astoria. 

Instructor Tip 
15 will be on the cusp of the range of values produced for Olympia. Some students might say yes to 
this (it is in their range) and some may say no (it is not in their range). The response needs to be 
based on their range. This is a good talking point that different students might have different 
results and both would be correct—it is based on their particular simulation results. 

 

15.​ If Albert Hoffman claimed his vacation was in Astoria, OR, would you believe his claim? Use 
the results of your simulation and the range of values you gave in Question #12 to justify your 
answer. 

No. Based on our simulation results, we said If Albert Hoffman was vacationing in Astoria, it  would 
not be unexpected that it would rain between 18 and 35 hours of his vacation. Fifteen hours is not in 
this range, so it would be unlikely if it rained 15 hours that he was vacationing in Astoria. 

 
 

Instructor Tip 
These last three questions are beginning to get at ideas of statistical inference. If Albert was 
vacationing in a particular place we expect between X and Y hours of rain. Now we use what actually 
happened (15 hours of rain) to evaluate whether we think he was vacationing where he said. This is 
how statistical inference is conducted, 
 
This also raises ideas about probability versus certainty. While 15 hours of rain is possible in 
Astoria, it isn’t likely. So while we are pretty certain he wasn’t vacationing in Astoria, we aren’t 
100% sure. The use of probabilistic language in student responses is critical….he probably wasn’t in 
Astoria. 
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