
 

  

 

Practicing Science 

 

Children Invent and Revise Models Of 

Local Ecosystems 

 

 

 

 

Elizabeth Penner, Glacier Edge Elementary School 

Richard Lehrer, Leona Schauble, Vanderbilt University’s 

Peabody College 



Disciplinary Disposition 

Disciplined ways of knowing 

Epistemic culture (Knorr-Cetina, 1999) 

Configuration of social, cognitive, and material 

mechanisms 



Modeling 
“Model-based reasoning practices are the signature 

of research in the sciences.” (Nersessian, 2008) 

Students participate in forms of modeling practices to 

address questions about natural systems. 

What forms of modeling are accessible to 

youngsters? 



Development of modeling 

Analogy Materiality 

Physical 

Microcosms 

Representational 

Re-Descriptions 

Syntactic 

Arranging the 

conditions for 

seeing: 

achieving a 

“mechanic 

grip” 

 



Modeling means coordinating: 

Questions 

Measures 

Representations 

Materials, instruments, observation schedules, 

experiments 

Data and data structures 

Potential claims and argument 

 



Long-term perspective 

Students at all grades involved in continuing 

ecosystems investigations 

Levels of modeling work, questions, conceptual 

tools 

Emphasis on building students’ ecosystem 

knowledge and modeling capacity across grades 



Teacher-Researcher Community 



Pedagogical Principles 

Learn in depth: “Big ideas” 

Generate fruitful questions 

Develop conditions for seeing 

Invent and critique measures 

Develop representational competence 

Participate collectively 



Disciplinary themes 

Variability Change Ecosystems 

Difference Distributed 

Space 

Time 

Organism 

Population 

System 

Association Interaction 







Pedagogical principle: 

Generating fruitful questions 



Pedagogical principle: 

Developing conditions for seeing 







Pedagogical principle: 

Inventing measures 



Inventing Measures 

Plant “Success”:  Height? Canopy? Seeds? 

Soil “Moisture”: Dry, Moist, Wet (3 pushes of a 

paper towel dispenser is moist) 

Insect Abundance: Count (specify type of net) 

 

 



Pedagogical principle: 

Representational competence 



Representations amplify 





Representations also reduce 



Circulating reference 



Pedagogical Principle: 

Participate Collectively 



What lives where? 

Why? 







Properties 

of soils 



Properties 

of soils 



Properties of 

soils 









Insects in the prairie 



Mircocosm 

 

 

 

 

 

 

 

 

 

 

 

  

 

Rain  

garden 

Rain 

garden 

remnants 





Capturing cross -grade change 

Relationships between organisms and environments 

Variation, competition, change 

Design of investigations 

Constructing & interpreting samples 

Data display-based reasoning 

Purpose of models & model-fit 



What is a sample? 

Samples represent, provide information about 
something beyond the collection 

Specific biological knowledge guides plans for 
sampling 

Chance or variability in sampling 

Randomization  

Multiple trials 

How many samples? 



1st & 2nd Grade: Samples 

• Idea of a sample as representing a population 

• Comparison and control 

• “When it’s equal  

     you can really compare.” 

 



3rd Grade 





3rd Grade: samples 

• Representational status of samples 

• Part/whole notion of sample 

• Plans for stratifying based on biological knowledge 

• Purposeful samples intended to capture variability 

“If you focus on one part and say that everything in that 

one spot is in the whole pond, it’s not fair.” 



Continuing efforts…. 


