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Objectives

* Discuss traditional instruction

* Generalizations

° Describe modeling instruction

* (Characteristics




The Problem

Traditional science instruction remains
highly transmissionist

Presumes knowledge

1s distributed to students.



Teaching by Telling
* Ineffective mode for most students

* Students often miss the point

* Concepts do not connect to prior
knowledge




Mismatched Models

* Teachers operate from mental model

that approximates scientific model

* Students operate from mental model
based on their experiences




A Private Universe

* Our memoryv depends on

* We go through life collecting
memories, and organizing them
into mental models, or schema.




Constructivist Theory
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It takes a very discrepant
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A scientific model is a conception of how the
world works, consistent with observation.
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Science and Models

* Scientists construct and use shared
models to describe, explain, predict and
control physical systems

e A small set of basic models form the




Students and Models

* Students work from their existing mental
models

By making the process explicit, we help
students move from:




What Do We Mean by Models
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Multiple Models - Example

Q#1 What is the mass of a 25.0 cm3 of
Substance B that has a density =8.53 g/ cm3)?

Solution:

mass = density x volume



H Linear Fit For: substance B:mass
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Q2: Which substance
would occupy a larger
volume:

vol {cm™3)

100 g of Substance B or 100 g of Substance A ?

Explain your choice.



Q3: Explain using particle
diagrams how Substances A
and B differ in density.




Instructional Practices

constructivist vs transmissionist

cooperative inquiry vs lecture/demonstration

student-centered vs teacher-centered




1st - Model Development

* Students in Cooperative Groups
* Design and perform experiments

* Use computers and probeware to
collect and analyze data




Paradigm lab providing direct, shared experience
with the phenomena to be modeled.




1st - Model Development

* Post-lab Analysis

°* Whiteboard presentation of student
findings

° Multiple representations



Preparing whiteboard to formulate functional
relationships.
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Presenting whiteboards to articulate concepts
and construct models.




2"d - Model Deployment

e Post-lab Extension — teacher:
* Helps students makes sense of model
e FElucidates details of the model

e Relates common features of various




2"d - Model Deployment

* Deployment Activities - students:

° Apply model to variety of related
situations

e Present solutions to class




Why It Works

Interactive engagement

Student discourse & articulation
Cognitive scaffolding

Dynamic differentiation
Multiple representational tools
Consensus-building

Explicit hierarchal organization of
ideas and concepts into models.



What Is Needed

Describe “Big Ideas” in Earth Science

Identify foundational models

Develop curriculum sequence

Develop paradiegm activities



Foundational Models In Earth Science
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T Medels of Planetany & Atmospheric Phenomens:
Fromn Core 1o LIpper Atmasphere
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Modeling Objectives

Improve quality of scientific discourse
Deepen student understanding

Get students to see models everywhere

Develop fluency in conceptual and




Additional Resources

Arizona State University Modeling website
http:/ /modeling.asu.edu

American Modeling Teachers Association



http://modeling.asu.edu/
http://www.modelingteachers.org/
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