
Worms and cell biology:  

Connect students to scientists’ work 

Barbara Hug, Chandana Jasti, 
Hillary Lauren 

University of Illinois 



What is Project NEURON? 

• At the University of 
Illinois 

• Educators, scientists, and 
graduate students  

• Curriculum development 

– Inquiry-based 

– 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 things make a big difference? 
– Microbes, ecology, and the tree of life 

Available at: 

neuron.illinois.edu 



An Iterative & Collaborative  

Development Process 

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 
(Newmark Lab) 



The Curriculum Unit 

What can I learn from worms? 
Regeneration, stem cell, and models 

• Lesson 1: What is regeneration? 

• Lesson 2: How do planarians react to their environments? 

• Lesson 3: How do planarians regenerate? 

• Lesson 4: What happens in the worms’ cells during regeneration? 

• Lesson 5: How can we see the worms’ cells during regeneration? 

• Lesson 6:  How do DNA and protein determine behavior? 

• Lesson 7:  What does planarian regeneration tell us about human 

regeneration? 



Connections to NGSS 

Performance Expectation: Use a model to illustrate the role of 

cellular division (mitosis) and differentiation in producing 

and maintaining complex organisms (HS-LS1-4). 

DCIs Practices Crosscutting Concepts 

LS1.B Growth and 
development of organisms 

Developing and using 
models 
 
Planning and carrying out 
investigations 
 
Analyzing & interpreting 
data 
 
Constructing explanations 
 

Patterns 
 
Cause and effect 
 
System and system models 



Unit beginnings 

 

Lesson 1: What is regeneration? 

 

Lesson 2: How do planarians react to 

their environment? 

 

 

 

 

 

 



Connections to Scientists (1890s) 

Early planarian experiments 
by Harriet Randolph and 

Thomas Hunt Morgan 

Lesson 3 



Planarian Experiment: 

How do planarians regenerate? 

1) Develop hypothesis 

2) Design experiment 

3) Perform cuts 

4) Observe sample cut 

planarians 

 

(20 minutes) 

 

 

 

 

 

Lesson 3 



Planarian Experiment: 

Discussion 

• What did you do? 

• What did you find? 

• What are your initial thoughts about 

this experiment? 
 

 

 

 

 

 



Lesson 4: What happens in worms’ cells 

during regeneration? 

Students learn about cell 
division within the 
context of their planarian 
experiment:  

• The story of Planarian 
Paolo 

• Cell images of mitosis 



Connections to Current Scientists 

Newmark Lab 

Planarian Regeneration 

University of Illinois 
Newmark & Sánchez, 2000 

Lesson 5 



Video: How do scientists visualize the 

regeneration of cells? 

Text 

https://neuron.illinois.edu/videos/brdu 
Lesson 5 

https://neuron.illinois.edu/videos/brdu


Analyzing a scientists data 

Students learn more about how a planarian 
regenerates using published scientific data from 
the Newmark lab 

• Students can apply new understanding of 
scientific principles to their explanation of why 
their planarians are regenerating. 



Netlogo Simulation 

How do DNA and protein determine behavior? 

• What is RNAi? 

• Propose an experiment 

(1-normal & mutant) 

• What protein is altered? 

(2-RNAi experiment 1) 

• What does siRNA show? 

(3-RNAi experiment 2)  

 

 

 

 

 

Lesson 6  (20 min) 



Discussion:  

BrdU Video, Reading & RNAi Simulation 

• In groups, compare and contrast the content 
presented in the video, reading with that in the 
Netlogo simulation. 

• How can you incorporate this information to 
develop a stronger model of cell division and 
differentiation? 

• How does the new information affect your 
explanation for your planarian experiment? 



Discussion 

• How would you use these lessons in your 
classroom? 

• What is the value of connecting to real 
scientists’ work? 

• What is the value of using planarians to 
teach cell division and differentiation? 
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Thanks! 

For additional information visit: 
http://neuron.illinois.edu 

E-mail:  

neuron@illinois.edu 


