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Project Outline
Define nature of expertise [4 refs] =

Focus on scientific expertise [12 refs] =>

~——

Design / implement / test corresponding pedagogy =
Measure (assess) students’ improving abilities =» Iterate.

The Course: EOSC212

Topics in Earth and planetary sciences

13-week, 2" year course designed to:

» Foster generic scientific skills while
exploring 3-4 Earth and planetary science
topics.

e Pedagogy and assessment based on
experience and literature on expertise &
science expertise.

Classroom practices

» team-based learning strategies,

» replace exams with quizzes and projects,

* mix team-teaching with solo-teaching,
 discursive rather than didactic instruction,
» use of diverse, Department-specific topics.

Assessment practices

* individual / team quizzes

* weekly abstract writing

» weekly assessed questioning

» team-based data analysis exercises

* pre-post testing of model based reasoning

» Poster & presentations (students choose
topics)

Peer assessment of posters & presentations

Data & results of using strategies (3 terms)

» Abstract writing skills improved then
plateaued.

» Thinking with (& about) models/data
improves.

e Questions posed ...

» depend on article type.

* become more articulate.

* become more insightful, less about content.

e Surveys showed students appreciate

» topics

e team work

* practicing communication & peer
assessment

 the discussion orientation

Continuing challenges

» Assessment of question type and quality

» Use of question-posing as a measure of
expertise

Conclusion ( Lessons Learned)

Improving science thinking expertise involves
explicit guidance in aspects involving
judgments and metacognition.

For EOSC212 these are

» Synthesis of new knowledge (abstract
writing);

» Posing questions of various (& relevant)
types;

o Appropriate use of ‘models’ & ‘data’ in
discussion;

» Communication (written, oral and poster);

» Assessment of peers’ work & thinking.

References listed on reverse.




EARTH & OCEAN SCIENCES SCIENCE EDUCATION INITIATIVE

T The University Of British Columbia

Reference List

1.

10.

11.

12.

13.
14.

Adams, W. K. (2007). Development of a problem solving evaluation instrument; untangling of
specific problem solving assets. Ph.D. Thesis.

Bransford, John D., Anne L. Brown, Rodney R. Cocking, and Committee on Developments in the
Science of Learning, National Research Council, eds. 2000. How People Learn: Brain, Mind,
Experience, and School: Expanded Edition. Washington, D.C.: The National Academies Press.

Brewe, Eric. 2008. Modeling theory applied: Modeling Instruction in introductory physics.
American Journal of Physics 76, no. 12: 1155.

Dori, Y. J., and O. Herscovitz. 1999. Question-posing capability as an alternative evaluation
method: Analysis of an environmental case study. Journal of Research in Science Teaching 36,
no. 4: 411-430.

Dunbar, K. 2000. How Scientists Think in the Real World: Implications for Science Education.
Journal of Applied Developmental Psychology 21, no. 1: 49-58.

Ericsson, K.A., “The Influence of Experience and Deliberate Practice on the Development of
Superior Expert Performance, 2006, Ch 38 of The Cambridge Handbook of Expertise and Expert
Performance, Edited by K. Anders Ericsson, Neil Charness, Paul J. Feltovich, Robert R.
Hoffman, Cambridge University Press, pg 683-705.

Harper, Kathleen A., Eugenia Etkina, and Yuhfen Lin. 2003. Encouraging and analyzing student
questions in a large physics course: Meaningful patterns for instructors. Journal of Research in
Science Teaching 40, no. 8: 776-791.

Lehrer, Richard, and Leona Schauble. 2006. Cultivating Model-based Reasoning in Science
Education. In Cambridge Handbook of the Learning Sciences, 371-387. Cambridge: Cambridge
University Press.

Manduca, Cathryn A., and David W. Mogk, editors; 2006. Earth and Mind: How Geologists
Think and Learn About the Earth. Geol. Soc. of Am.

Marbach-Ad, G., and P. G. Sokolove. 2000. Can undergraduate biology students learn to ask
higher level questions? Journal of Research in Science Teaching 37, no. 8.

Mestre, J. P. 2002. Probing adults' conceptual understanding and transfer of learning via problem
posing. Journal of Applied Developmental Psychology 23, no. 1: 9-50.

Sandoval, William, and Kelli Millwood. 2005. The Quality of Students' Use of Evidence in
Written Scientific Explanations. Cognition and Instruction 23, no. 1 (3): 23-55.

Mark Windschitl, Rethinking Scientific Inquiry, NSTA Reports.

Zimmerman, C. 2000. The development of scientific reasoning skills. Developmental Review 20,
no. 1: 99-149.

For a summary of this project see http://www.eos.ubc.ca/research/cwsei/scientificskills.html




