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The resources framework

“Resource - a compiled knowledge element [...] different levels of
structure may be used as resources by different individuals.”
(Redish, 2004, p. 58)

Newton’s Substance

third law metaphor




Why?
|dentify the source of “unproductive’

reasoning, I.e. the barrier.
Turn it productive by adding or removing

information.



Evaporation

Data from Samuelsson, EImgren, Xie & Haglund (2019)



Evaporation Dampness Crumbles

Data from Samuelsson, EImgren, Xie & Haglund (2019)



A proposal of how to apply
the concepts in an analysis

Transcript of researcher’s talk

Transcript of student’s talk

Purpose with the activity:

= Association

. Productive cognitive resource

‘ Unproductive cognitive resource

E Semiotic resource
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Barrier 2:

Phase transitions
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What do we do with this?

- Add information: Responsive
teaching.

- Remove information: Semiotic
resources that form barriers.



List of references

Chi, M. T. H,, Slotta, J. D., & de Leeuw, N. (1994). From things to processes: A theory of conceptual change for learning science concepts. Learning
and Instruction, 4, 27-43.

DiSessa, A. A. (1993). Toward an epistemology of physics. Cognition and Instruction, 10(2), 105-225.
Hammer, D. (2000). Student resources for learning introductory physics. American Journal of Physics, 68(S1), S52—S59.
Piaget, J. (1952). The origins of intelligence in children. New York, NY: International University Press.

Redish, E. (2004). A theoretical framework for physics education research: Modeling student thinking. Proceedings of the International School of
Physics “Enrico Fermi” Course CLVI: Research on Physics Education, 1-56.

Redish, E. (2014). Oersted Lecture 2013: How should we think about how our students think? American Journal of Physics, 82(6), 537-551.

Rumelhart, D. E. (1981). Schemata: The building blocks of cognition. In J. T. Guthrie (Ed.), Comprehension and Teaching: Research Reviews (pp. 3—
27). International Reading Association.

Samuelsson, C. R., EImgren, M., & Haglund, J. (2019). Hot vision: Affordances of infrared cameras in investigating thermal phenomena. Designs for
Learning, 11(1), 1-15.

Samuelsson, C. R., EImgren, M., Xie, C., & Haglund, J. (2019). Going through a phase : Infrared cameras in a teaching sequence on evaporation and
condensation. American Journal of Physics, 87(7), 577-582.

Tolman, E. (1948). Cognitive maps in rats and men. The Psychological Review, 55(4), 189-208.



