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Project NEURON Curriculum Units 

• Do you see what I see?  
– Light, sight, and natural selection 

• What can I learn from worms?  
– Regeneration, stem cells, and models 

• What makes me tick…tock?  
– Circadian rhythms, genetics, and health 

• What changes our minds? 
– Toxicants, exposure, and the environment 
– Foods, drugs, and the brain 

• Why dread a bump on the head? 
– The neuroscience of traumatic brain injury (TBI) 

• Food for thought: What fuels us? 
– Glucose, the endocrine system, and health 

• What makes honey bees work together? 
– How genes and environment affect behavior 

• How do small microbes make a big difference? 
– Microbes, ecology, and the tree of life 

Available at: 
neuron.illinois.edu 



Session Goals 

• Design experiments using a simulation 

• Modify a simulation 



Why use simulations? 

• Effective for various science learning 
outcomes 

– Honey & Hilton, 2011 

– Smetana & Bell, 2012 

– D’Angelo et al., 2014 



Dimension 1: Science & 
Engineering Practices 

Dimension 2: Crosscutting 
Concepts 

Dimension 3: 
Disciplinary Core Ideas 

1. Asking questions 
2. Developing/Using models 
3. Planning/Carrying out 

investigations 
4. Analyzing & interpreting data 
5. Using math, information and 

computer technology, and 
computational thinking 

6. Constructing explanations 
7. Engaging in argument from 

evidence 
8. Obtaining, evaluating, 

communicating information 

1. Patterns 
2. Cause and Effect 
3. Scale, Proportion, and 

Quantity 
4. Systems and System 

Models 
5. Energy and Matter 
6. Structure and Function 
7. Stability and Change 

1. Physical Sciences 
2. Life Sciences  
3. Earth and Space 

Sciences 
4. Engineering, 

Technology and 
Applications of 
Science 

Framework and NGSS 



Project NEURON Simulations 

• Planarians – RNAi 

• Fruit flies – circadian rhythms 

• Honey bees – hive thermoregulation 



NetLogo 

• “A multi-agent programmable modeling 
environment” 

• Free software available from 
https://ccl.northwestern.edu/netlogo/  

https://ccl.northwestern.edu/netlogo/


What makes honey bees work together? 

• Lesson 1:  

What do honey bees do? 

• Lesson 2:  

Why do honey bees have different jobs? 

• Lesson 3: 

How do honey bees heat the hive? 

• Lesson 4: 

What is the genetic basis for the evolution of 
eusocial behavior? 
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Design an experiment 

• Question 1: How does the internal 
temperature of a bee colony change as the 
environmental temperature changes?  

• Question 2: How does the number of bees 
in a group affect the response to 
environmental temperature? 



How to use NetLogo 



Design an experiment 

• Question 1: How does the internal 
temperature of a bee colony change as the 
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• Groups of 2-3 

• We will regroup in ~25 minutes 
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Discussion 

“Although models do not correspond exactly 
to the real world , they bring certain features 
into focus while obscuring others” (NGSS 
Appendix F). 

• Which features were in focus? Which 
features were obscured? 

• In what ways would you change the 
simulation to improve the model? 



A look behind the scenes… 



Modify a simulation 

• Groups of 2-3 

• We will regroup in ~20 minutes 

 



Discussion 

• What worked well while modifying your 
simulation? What challenges did you 
experience? 

• What additional support would you need 
to modify or create your own simulations? 

• Under what circumstances would you ask 
your students to modify or create their 
own simulations? 



Where to find more simulations 

• Project NEURON Curriculum Materials 

• NetLogo Models Library (File>Models Library) 

• Concord Consortium 
(http://concord.org/) 

• PhET (http://phet.colorado.edu/) 

http://concord.org/
http://concord.org/
http://phet.colorado.edu/
http://phet.colorado.edu/
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