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Model Builder 

Model Builder is a web tool for creating and working with models in the classroom. It allows users to diagram 
simple models to illustrate complex systems. Critically, it allows students to check their own work while building 
their models and allows automated scoring of students’ models by educators. Model Builder is designed to be 
useful to beginners and can be an on-ramp to more sophisticated modeling platforms.  

This guide describes the parts and functions of the Model Builder interface. Select each of the following sections 
to go directly to that part of the guide. 

● Overview 

● Landing Page 

● Building a Model from Provided Objects 

o Moving and Manipulating Objects 

● Using a BioInteractive Model 

● Creation Tool 

o Moving and Manipulating Objects in the Creation Tool 

o Creating a Conceptual Model 

o Creating a Causal Model 

o Creating a Stock and Flow Model 

● Saving Model Files 

o Types of Model Files 

● Grading Tool 

o How to Use the Grading Tool 

o Interpreting the Grading Tool Spreadsheet 

o Example Scores for a Conceptual Model 

o Example Scores for a Causal Model 

o Example Scores for a Stock and Flow Model 

 
More information about Model Builder can also be found in these places: 
● A “Pedagogy Guide” about modeling, which discusses the models in Model Builder and how they can be 

used with students in more depth, can be found on this resource’s webpage.  
● Supporting information for the tool can be found in the footer menu for Model Builder. 
  

https://www.biointeractive.org/classroom-resources/model-builder
https://www.biointeractive.org/classroom-resources/model-builder
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Overview 

This flowchart can help you decide how to use Model Builder. The next page will direct you to the corresponding 
sections of this guide.  

 

You can use these guiding questions to navigate Model Builder. Select a linked section to go directly to that part 
of the guide. 
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1. What do you want students to do? 

a. Work with an existing model. Continue to Question 2 below. 

b. Create their own model. Have students make a model using the Creation Tool. Once they are done, they 
can save their model and send it to you. We recommend saving a version of the model that can be 
opened in the Creation Tool later.  

2. Which kind of model will you use? 

a. A BioInteractive model. Have students open a BioInteractive model and ask them to build the model 
from the provided objects. These are all self-check models by default, so students can check and refine 
their models on their own. 

b. A model that you create. Make a model using the Creation Tool, save your model files, then continue to 
Question 3 below.   

3. How will students work with the model? 

a. Build the model from provided objects. Continue to Question 4 below. 

b. Revise or add to the model. Send students the reference model file to open and edit. Once they are 
done, they can save their model and send it to you. We recommend saving a version of the model that 
can be opened in the Creation Tool later.  

4. How will you assess the models? 

a. Allow students to self-assess with automated feedback. Send students the self-check model file and 
ask them to build the model from the provided objects. They can check and refine their models on their 
own. 

b. Use the Grading Tool to assess many models at once. Send students the assessment model file and ask 
them to build the model from the provided objects. Once they are done, they can save their model and 
send it to you. Use the Grading Tool to grade all their models at once. 
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Landing Page 

Go to the Model Builder webpage and select the “Launch Tool” button. This will open the landing page (also 
called the “homepage” or “front page”) for Model Builder. You can return to the landing page at any time by 
selecting the Model Builder icon in the upper-left corner. 
 
The landing page has four options:  

1. Choose a BioInteractive Model. Opens a model created by BioInteractive. Go to “Using a BioInteractive 
Model” for more information. 

2. Open a Model. Opens a model that you have previously saved or downloaded. Select “Open” to open the 
default file browser on your device, then select the model file.  
a. For more about model files, including which files to give students, go to “Saving Model Files.” 
b. Students can also open models here for assignments, such as building a model from provided objects. 

3. Creation Tool. To create new models from scratch. Go to “Creation Tool” for more information. 

4. Grading Tool. To automatically grade student models. Go to “Grading Tool” for more information. 
 

  

https://www.biointeractive.org/classroom-resources/model-builder
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Building a Model from Provided Objects 

One of the assignments that students can do in Model Builder is to rebuild a model by correctly connecting 
objects provided in a list. You can have students rebuild: 
● A BioInteractive model. Have students open a BioInteractive model from the landing page. 
● A model you created yourself. Make a model using the Creation Tool, then send students a self-check or 

assessment model file. Have them open the file using “Open a Model” on the landing page. 
 
Once students open the model, they will be taken to a screen like the one below.

 

1. The Workspace is where the student builds the model. 
2. The Description Box provides context for the model. It is written by whoever created the model.  
3. The Object Bank is a collapsible list of all the objects in the model. Refer to “Moving and Manipulating 

Objects” for more information on interacting with objects. 
4. The Connectors can be used to show relationships among objects in the model. Students can add a 

connector between two objects by selecting one object, then selecting one of the connectors (neutral, 
positive, or negative), and finally selecting the target object.  

5. The Hint Box at the top of the Workspace provides context-specific hints. For example, if an object is 
selected, the Hint Box will list the possible actions that a student can do with that object.  

6. The “Turn Hints Off/On” button can be toggled to hide or show the Hint Box.  
7. The “Check” button can be used to check the current model against the correct model (reference model). 

Selecting this button will show the incorrect connectors and the number of missing objects/connectors. 
a. This option is only for self-check model files. It is hidden for assessment model files. 
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Moving and Manipulating Objects 

To add objects in the Object Bank to the Workspace, you will first need to navigate to the Object Bank. If the 
Object Bank is currently collapsed, expand it to display all the objects. 

To move an object from the Object Bank into the Workspace: 
• Mouse: Click on and drag the object to the Workspace. 
• Alternative navigation: Tab to the desired object to highlight it, then select “Enter” to move the object to 

the Workspace. 

To move an object around in the Workspace:  
• Mouse: Click on the object to highlight it, then drag it to the desired location. 
• Alternative navigation: Tab to the object to highlight it, then use the arrow keys to move the object to the 

desired location. 

You will be able to assign Object Types and apply Connectors only after objects are placed in the Workspace. 
First, highlight an object in the Workspace to reveal the Object Types and Connectors available to use. Then, 
with the object still highlighted, navigate to the Object Types or Connectors in the sidebar, and select the one 
you would like to apply. 

Using a BioInteractive Model 

The “Choose a BioInteractive Model” section of the landing page shows a collection of models developed by 
BioInteractive. Many of these models are related to other BioInteractive resources. 

Select “Open” for a model on the landing page to start using it. This will take you to the interface for building a 
model from provided objects. The Description Box for the model will contain more information, including 
background on what is being modeled, instructions for building the model, and potential student prompts. All 
BioInteractive models in Model Builder are self-check model files, which students can check and refine on their 
own.  

To view a completed version of the model or make another version of the model, you’ll need to open the 
corresponding reference model file. Images of and links to all the BioInteractive model files can be found in the 
“Catalog of BioInteractive Models for Educators.” 

Creation Tool 

The Creation Tool is used to create new models. You can use this tool to make models to assign to students. 
Students can also use the tool to make their own models from scratch.  

After opening the tool, select the type of model you want to make:  

● Conceptual models are diagrams that show associations among the components of a system. To learn how 
to make these models, go to “Creating a Conceptual Model.” 

● Causal models are diagrams that show cause-and-effect relationships between the components of a system. 
To learn how to make these models, go to “Creating a Causal Model.” 

● Stock and flow models are more complex diagrams that are better at showing the movement and 
accumulation of a quantifiable thing. To learn how to make these models, go to “Creating a Stock and Flow 
Model.”  

https://docs.google.com/spreadsheets/d/19eCQfsqNUDKXtku7UHkKWdpT_Fs6My3fzrtaDAAF-J8/edit#gid=0
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For more information on these models and how they can be used with students, refer to the “Pedagogy Guide” 
on this resource’s webpage. 

Moving and Manipulating Objects in the Creation Tool 

Most interactions are the same as those described in the previous “Moving and Manipulating Objects” section. 
Key differences are indicated below. 

The Creation Tool has an “Add Object” button (shaped like a plus sign) in place of the Object Bank. To add an 
object to the Workspace: 
• Mouse: Click on the button. A new object will appear in the Workspace. 
• Alternative navigation: Tab to the button to highlight it, then select “Enter” to add an object to the 

Workspace. 

To rename an object: 
• Mouse: Click on the object to highlight it, then click on the name to edit it. 
• Alternative navigation: Tab to the object, select “Enter,” then tab to edit the name. 
  

https://www.biointeractive.org/classroom-resources/model-builder
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Creating a Conceptual Model 

Conceptual models show associations among the components (objects) of a system using lines (neutral 
connectors).  

1. Add a new object by selecting Add Object. The object will appear as a white box, which you can select to 
enter a new name.  

2. Add a connector between two objects by selecting one object, then selecting the Neutral Connector icon, 
and finally selecting the target object.  

3. Select the title or contents of the Description Box to enter information about the model. You could include 
assignment instructions for students, background information, or other relevant content. 

4. Download your model by selecting the menu button in the top-right corner, then choosing Save. For more 
information on the save options, go to “Saving Model Files.”  
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Creating a Causal Model 

Causal models show cause-and-effect relationships between components (objects) of a system using arrows 
(positive and negative connectors).  

1. Add a new object by selecting Add Object. The object will appear as a white box, which you can select to 
enter a new name.  

2. Add a connector between two objects by selecting one object, then selecting one of the Connectors 
(positive or negative), and finally selecting the target object.  

3. Select the title or contents of the Description Box to enter information about the model. You could include 
assignment instructions for students, background information, or other relevant content. 
a. It is helpful to include the meaning of the connectors in the model. For example, are the connectors in a 

food web model meant to show energy flow or effect? 
4. Download your model by selecting the menu button in the top-right corner, then choosing Save. For more 

information on the save options, go to “Saving Model Files.”  
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Creating a Stock and Flow Model 

Stock and flow models can show the flow of material within a system. Like conceptual models, they show 
relationships among the components (objects) of a system using arrows or lines (connectors). Stock and flow 
models are more complex because they have three types of objects: stocks, flows, and variables. 

1. Add a new object by selecting Add Object. The object will appear as a white box, which you can select to 
enter a new name.  

2. Assign a type (stock, variable, or flow) to each object. First, select the object in the workspace, then select 
one of the Object Types. Object types can be changed at any time in this same way. 
a. Stocks are objects that are measured or counted. They represent accumulations of matter or energy. 
b. Flows are movements of a stock in some form. They represent processes that cause matter or energy to 

change over time.  
c. Variables are factors that control other objects but are not stocks or flows. 

3. Add a connector between two objects by selecting one object, then selecting one of the Connectors 
(positive or negative), and finally selecting the target object.  

4. Select the title or contents of the Description Box to enter information about the model. You could include 
assignment instructions for students, background information, or other relevant content. 

5. Download your model by selecting the menu button in the top-right corner, then choosing Save. For more 
information on the save options, go to “Saving Model Files.” 
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Saving Model Files 

When you create a new model in Model Builder, you can save different versions for different purposes. The 
“Save” menu in the Creation Tool has two options: 

1. Save a file that can be opened in the Creation Tool. If your model is still in progress, use this option to save 
a working copy that you or others can continue building later.  
a. This will download a “.model” file that can be reopened in Model Builder using the “Open a Model” 

option on the landing page. 
b. When the file is reopened, it will appear in the same state in which you saved it. 

2. Save a ZIP file. Once your model is finished, use this option to create files that can be used for student 
assignments or activities.  
a. This will download a ZIP file that you should unzip to access the model files within. The different types of 

model files are explained in the next section. 

 

Types of Model Files 

Model Builder generates three types of model files, each with its own purpose and features: 

● Reference: This file has the completed model with all objects placed and connected.  
o Use this file as a starting point if you wish to modify the model or make your own version.  
o This will also be the reference file for the Grading Tool.  

● Self-Check: This file has an “unbuilt” version of the model with all the objects in a list and no connectors 
shown.  
o You can send this file to students for an assignment. Students should download the file, then open it 

using “Open a Model” on the landing page. They will have to place the objects and add connectors to 
build the model.  

o Students can receive automated feedback as they work using the “Check” button. For more information, 
go to “Building a Model from Provided Objects.” 

● Assessment: This is equivalent to the self-check file above, with these differences: 
o The “Check” button is hidden, so students cannot receive automated feedback as they work.  
o Have students save and send their completed models to you. You can automatically grade all their 

models at once with the Grading Tool. 

All three of these model file types are generated when saving a model as a ZIP file. They can be accessed after 
unzipping the ZIP file and will be named as “Filename_reference.model,” “filename_self-check.model,” and 
“filename_assessment.model.” 
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Grading Tool 

The Grading Tool can be used to automatically grade many models at once, which may be particularly helpful for 
large classes. The tool compares student models to a reference model (created by you or BioInteractive). It 
automatically scores how well each student’s model matches the reference. It also generates a spreadsheet with 
breakdowns of students’ scores and images of their graded models.  

The Grading Tool can be used only with assessment model files. Note that the tool considers only the 
connections between objects in the model, not the placement of objects on the screen. Objects can be placed in 
any arrangement as long as the connections are correct.  

Select each of the following sections to jump directly to that part of the guide. 
● How to Use the Grading Tool 
● Interpreting the Grading Results Spreadsheet 
● Example Scores for a Conceptual Model 
● Example Scores for a Stock and Flow Model 

How to Use the Grading Tool 

Access the Grading Tool from the landing page, then follow the steps below: 
1. Upload the reference model file. You can drag and drop the file into the upload box or select “Open” to 

browse for the file.  
a. If you created the model yourself, the reference model file will be in the ZIP file that you generated 

when saving the model. Make sure to use the reference model from the same ZIP file as the model files 
that you sent to students.  

b. If you used a BioInteractive model, you can download the reference model file from the “Catalog of 
BioInteractive Models for Educators.” 

2. Upload all the student model files. You can select multiple files and upload them all at once. 
3. Select Grade Models to generate a report.  

 
  

https://docs.google.com/spreadsheets/d/19eCQfsqNUDKXtku7UHkKWdpT_Fs6My3fzrtaDAAF-J8/edit#gid=0
https://docs.google.com/spreadsheets/d/19eCQfsqNUDKXtku7UHkKWdpT_Fs6My3fzrtaDAAF-J8/edit#gid=0
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4. Results will be summarized in a table at the bottom of the screen.  
o The Personal Identifier is the name that the student entered when they saved their model. You can ask 

them to use their real name, student ID number, or something else.  
o The Student Score is the percentage of objects/connectors in the student’s model that match the 

reference model. For example, if the reference model has 10 objects/connectors but a student has one 
incorrect connector, they would score a 90. 

5. For more detailed results, select the Download Results button to download a ZIP file that contains:  
a. A spreadsheet with details on the student models. For guidance on interpreting this spreadsheet, go to 

“Interpreting the Grading Tool Spreadsheet.” 

b. Image files (PNGs) of the graded student models. Errors in the models are marked with red dots. 

 

Interpreting the Grading Tool Spreadsheet 

The columns in the spreadsheet generated by the Grading Tool are explained below. Note that some parts are 
different for conceptual models vs. stock and flow models. 

Column Name Description 

Personal_Identifier The student’s name or other chosen identifier. Will be shown on the main grading 
page. 

Model_Name The name of the model assigned by the instructor. 
Save_Timestamp The date and time that the student saved their model. 
Student_Score The score for the student’s model. This score is also displayed on the grading tool 

results page. 
Student_Score = 100 × Student_Total_Points

Total_Points_Possible
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Student_Total_Points The number of points that the student’s model scored.  

For conceptual and causal models: 
Student_Total_Points = Connectors_Score 

For stock and flow models: 
Student_Total_Points = Connectors_Score + Objects_Score + Flow_Links_Score 

Total_Points_Possible The total number of points that a model could have scored.  

For conceptual and causal models, this is the total number of connectors in the 
reference model. 

For stock and flow models, this is the sum of the following parts in the reference 
model: 
● total number of connectors 
● total number of objects that have a type 
● total number of flow links (up to two for each flow) 

Student_Model_Filen
ame 

The name of the image file (PNG) for each student’s graded model. Errors, such as 
incorrect connectors or objects, are marked with red dots. Image files for all the 
student models are in the same ZIP file as the spreadsheet. 

Objects_Score The number of objects assigned the correct type (stock, flow, or variable). This 
score only applies to stock and flow models. 

An object that is not supposed to be connected to the rest of the model (e.g., a 
distractor object) will not be scored regardless of any type it may be assigned 
unless it is erroneously connected to the rest of model. In this case, a point will be 
deducted. 

Objects_Score = Number of objects with the correct type  
−  Number of connected objects that should not have a type 

Flow_Links_Score The number of flow ends correctly linked to the a stock or source/sink. Each flow is 
worth two points because it has two ends. This score only applies to stock and 
flow models. 

Flow_Links_Score = Number of correctly linked flow ends 
Connectors_Score The number of correct connectors minus the number of incorrect connectors. 

For conceptual models, a connector must link the correct two objects. 

For causal models and stock and flow models, a connector must: 
• link the correct two objects, 
• be the correct connector type (positive or negative), and  
• go in the correct direction (for example, X  Y but not Y  X) 

Connectors_Score = Number of correct connectors −  Number of incorrect connectors 
The Connectors_Score is never negative; it is set to 0 if the number of incorrect 
connectors exceeds the number of correct connectors. 

Incorrect_Objects 
(stock and flow only) 

List of all the objects that are assigned the incorrect type. This score only applies to 
stock and flow models. 

Incorrect_Flow_Links 
(stock and flow only) 

List of all the flows that have at least one incorrectly linked flow end. This score 
only applies to stock and flow models. 

Incorrect_Connectors List of all the connectors that are incorrectly connecting two objects. 
uuid A unique identifier generated and used by Model Builder. 
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Example Scores for a Conceptual Model 

Consider the reference model for the conceptual model below: 

 

For conceptual models, Total_Points_Possible is the total number of connectors (in this case, 4), and 
Student_Total_Points = Connectors_Score. So, a student’s model will be scored as follows: 

Student_Score = 100 × Student_Total_Points
Total_Points_Possible

 

= 100 × Connectors_Score
4

 

Connectors_Score has a maximum of 5, and 1 will be subtracted for each incorrect connector. A model with all 3 
correct connectors would score 100. Below are some examples of models with errors. 

Graded Model Image Score Explanation 

 

This model has one incorrect connector (marked with the 
red dot), which reduces the Connectors_Score by 1.  
 
So the student’s score is 100 × (4–1)/4 = 75. 

 

This model has one incorrect connector (marked with the 
red dot) and one missing connector (Covalent Bonds with 
Non-polar), which reduces the Connectors_Score by 2.  
 
So the student’s score is 100 × (4–2)/4 = 50. 

 

This model has one incorrect connector (marked with the 
red dot) and two missing connectors (Chemical Bonding 
with Noncovalent Bonds, and Covalent Bonds with Non-
polar), which reduces the Connectors_Score by 3.  
 
So the student’s score is 100 × (4–3)/4 = 25. 

 

This model has two incorrect connectors (marked with 
the red dots) and two missing connectors (Chemical 
Bonding with Noncovalent Bonds, and Covalent Bonds 
with Non-polar), which reduces the Connectors_Score by 
4.  
 
So the student’s score is 100 × (4-4)/4 = 0. 
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Example Scores for a Causal Model 

Consider the reference model for the causal model below: 

 

For causal models, Total_Points_Possible is the total number of connectors (in this case, 3), and 
Student_Total_Points = Connectors_Score. So, a student’s model will be scored as follows: 

Student_Score = 100 × Student_Total_Points
Total_Points_Possible

 

= 100 × Connectors_Score
3

 

Connectors_Score has a maximum of 3, and 1 will be subtracted for each incorrect or extra connector. A model 
with all 3 correct connectors would score 100. Below are some examples of models with errors. 

Graded Model Image Score Explanation 

 

This model has one incorrect connector (marked with the 
red dot), which reduces the Connectors_Score by 1.  
 
So the student’s score is 100 × (3–1)/3 = 67. 

 

This model has one connector linked in the wrong 
direction (marked with the red dot), which reduces the 
Connectors_Score by 1.  
 
So the student’s score is 100 × (3–1)/3 = 67. 

 

This model has a positive connector instead of a 
negative connector (marked with the red dot), which 
reduces the Connectors_Score by 1.  
 
So the student’s score is 100 × (3–1)/3 = 67. 

 

This model is missing one connector (Photosynthesis to 
Carbon in the Atmosphere) and has one incorrect 
connector (marked with the red dot), which reduces the 
Connectors_Score by 2.  
 
So the student’s score is 100 × (3–2)/3 = 33. 
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Example Scores for a Stock and Flow Model 

Consider the reference model for the stock and flow model below: 

 
 
For conceptual models, Total_Points_Possible is the sum of the following: 
● total number of connectors (1: the positive connector from “Sunlight” to “Photosynthesis”) 
● total number of objects that have a type (3: variable “Sunlight,” the flow “Photosynthesis,” and the stock 

“Carbon in the Biosphere”) 
● total number of flow ends (2: the two ends for the “Photosynthesis” flow) 

For this model, Total_Points_Possible is thus 6. So a student’s model will be scored as follows: 

Student_Score = 100 × Student_Total_Points
Total_Points_Possible

 

= 100 × Connectors_Score + Objects_Score + Flow_Links_Score
6

 

Connectors_Score has a maximum of 1, and 1 will be subtracted for each incorrect. Objects_Score has a 
maximum of 3, and 1 will be subtracted for each object with an incorrect type. Flow_Links_Score has a 
maximum of 2, and 1 will be subtracted for each incorrectly linked flow end. 

A model with all the correct connectors, object types, and flow links would score 100. Below are some examples 
of models with errors. 

Graded Model Image Score Explanation 

 

This model has an incorrect connector (marked with the red dot), 
which reduces the Connectors_Score by 1.  
 
So the student’s score is 100 × (6–1)/6 = 83. 

 

This model has an incorrectly linked flow end (marked with the red 
dot): the “Photosynthesis” flow should flow to the “Carbon in the 
Biosphere” stock, not to an infinite sink. This reduces the 
Flow_Links_Score by 1. 
 
So the student’s score is 100 × (6–1)/6 = 83. 
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This model has two incorrectly linked flow ends (marked with red 
dots): the “Photosynthesis” flow should flow from an infinite 
source to the “Carbon in the Biosphere” stock, but the model 
reverses this. This reduces the Flow_Links_Score by 2. 
 
So the student’s score is 100 × (6–2)/6 = 67. 

 

This model has several errors: 
● There is an incorrect connector (marked by the red dot on the 

rightmost arrow), which reduces the Connectors_Score by 1. 
● There are two objects with the incorrect type (marked by the 

red dots on the boxes): “Sunlight” should be a variable, and 
“Photosynthesis” should be a flow. This reduces the 
Objects_Score by 2. 

● Since “Photosynthesis” was not assigned as a flow, there are 
two missing flow ends. That means two flow ends were not 
correctly linked, which reduces the Flow_Links_Score by 2. 

 
Overall, 5 points are deducted. So, the student’s score is 100 × (6–
5)/6 = 17. 

 

This model has several errors: 
● There is an incorrect connector (marked by the red dot on the 

rightmost arrow), which reduces the Connectors_Score by 1. 
● There are two objects with the incorrect type (marked by the 

red dots on the boxes): “Sunlight” should be a variable, and 
“Carbon in the Biosphere” should be a stock. This reduces the 
Objects_Score by 2. 

● There is an incorrectly linked flow end (marked with the red 
dot on the right side of “Photosynthesis”): the “Photosynthesis” 
flow should flow to the “Carbon in the Biosphere” stock, not to 
an infinite sink. This reduces the Flow_Links_Score by 1. 

 
Overall, 4 points are deducted. So the student’s score is 100 × (6–
4)/6 = 33. 
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