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Goals for Session 

• Introduce Project NEURON 

• Create and analyze a phylogenetic tree 
based on adapted primary literature 

• Connect and apply ideas to your classroom 
practice 



What is Project NEURON? 

• Curriculum 
development 

– Inquiry 

– Connect to standards 

• Professional 
development 

– Summer institutes 

– Conferences 



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 



Iterative Development 

Determine main 
understanding goals and 

develop unit outline 

Develop and revise lesson 
plan and student materials 

Teachers provide feedback  
(based on workshops and classroom 

enactments) 

Scientists provide feedback 



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? 



AP Biology Curriculum Framework 

 • Big Idea 1: The process of evolution drives 
the diversity and unity of life. 

– Enduring understanding 1.B: Organisms are 
linked by lines of descent from common 
ancestry. 

• Essential knowledge 1.B.2: Phylogenetic trees and 
cladograms are graphical representations (models) 
of evolutionary history that can be tested. 

• Science Practice 5: The student can 
perform data analysis and evaluation of 
evidence. 



A Framework for K-12 
Science Education 

Dimension 1: Scientific & 
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 



NGSS 



What is the genetic basis for the evolution 
of eusocial behaviors? 

• Activity 1: Read adapted primary literature 
– Identify components of a research article 

• Activity 2: Construct a phylogenetic tree 
– Provide a rationale for selecting a gene to compare 

between honey bees and other organisms based on 
adapted primary literature 

• Activity 3: Compare phylogenetic trees 
– Compare the phylogenetic tree for a gene of interest to 

an established phylogenetic tree 

 

 



Adapted Primary Literature 



Adapted Primary Literature 

Figure 1 



Adapted Primary Literature 

Figure 2 



Construct a Phylogenetic Tree 

• Pick a gene to study from the gene 
database and provide a rationale 

• Create a phylogenetic tree with MEGA 
(http://www.megasoftware.net) 



Compare Phylogenetic Trees 

• (student sheet p. 11) 

• Data analysis 

• Scientific 
explanation 

• Opportunity for 
engaging in 
argument 



Connect to Your Classroom 

• How would you use the activities in your 
classroom? 
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