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Student-Centered Research-Based
Model of Instruction: how do we

know what students know?
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* Redish, Saul, and Steinberg. Am J. Phys, 66. 1998
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Vicsek, et al., 1995; Czirok and Vicsek, 2001: Schechter, 1998.
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Imagine that vou are aboard

the scientific drillship Joides

Resofution, drilling in 7500m
water depth, and vou recover
the section illustrated below.
Develop a hypothesis that
could account for the observed

sequence of rock and sediment

types. Kastens, K. A., 2000
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5.0 Drawy your rrocdel(s)

3.c Explain your model(s)



sis of Students’ Responses

LINEAR-MONO-CAUSAL

COMPLEX DYNAMIC SYSTEM
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Skipping levels

Enumerating components

Seeking Lead Entity

Recognizing only Upward OR
Downward causation

Establishing Connections Through
Accidental Factors or Forced
Interaction

Landmark view

Recognizing Contiguous levels

Considering Components and Their
Interactions

Recognizing Emergent Property

Considering Emergent Property AND
Downward Causation

Establishing Relations Between
Levels of Different Properties

Dynamic view
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Raia, F. Journal Geoscience Education —May 2005



Conclusion

Research-Based Model of Instruction
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* Redish, Saul, and Steinberg. Am J. Phys, 66. 1998
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