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The geosciences are rife with large-scale, interconnected phenomena that influence the morphology and evolution of our planet. Many of these phenomena start out as a cycle (such as the rock cycle) or as a unidirectional process (such as isotope decay), but they are subject to a variety of feedbacks, hiatuses, and modifications, that interrupt the orderly flow of the process. In addition, these phenomena are linked to observational data that can have a wide variety of physical descriptors (texture, mineralogy, chemical composition), which in themselves provide information about the conditions or progress of a geological process.  Having students grasp these concepts in a way that they can apply them is a challenge, especially given that most of our teaching is oriented toward a linear progression of information, with minimal time available for reflection upon complex relationships. 

Concept mapping is one way to bridge this gap. It is a relatively simple device that allows students to construct their own ideas concerning the meaning and interrelationships of scientific ideas and principles. It is best done in a cooperative-learning format so that students can discuss their reasoning as the map is developed.   Expert thinking is often characterized by grouping and linking knowledge in complex ways to arrive at a synthesis or a conclusion. A concept map can help students progress in this direction, and it gives instructors a chance to assess whether a student has achieved a true ability to navigate the topic and arrive at meaningful interpretations and applications.

Further information on concept mapping:

Quinn, H.J., Mintzes, J.J. , and Laws R.A. (2003/04), Successive concept mapping: assessing understanding in college science classes. Journal of College Science Teaching, v. 33, No. 3, p.12-16.

In this article the authors use concept maps in an introductory Earth Science course to have students explore the influences upon the development of prehistoric life. The students prepared a map around the same concept three times during the semester, and the instructors used a scoring rubric to assess the content and depth of the map. The results showed that the students developed a more sophisticated grasp of the subject as the semester progressed.

Preszler, R. (2004) Cooperative concept mapping: improving performance in undergraduate biology. Journal of College Science Teaching, v. 33, No. 6, p. 30-35.


When concept mapping is done by students in advance of an examination, they invariably do better on the exam. Using control groups in their analysis, the author shows that constructing concept maps in a cooperative manner improves students’ abilities to retain information and apply it to novel situations.
 Six steps to concept mapping (from Quinn et al, 2003/04).

· Step 1: Review a topic or conceptual domain. This may involve reading a section of a book or article, viewing a website or film, listening to a lecture and reading your notes, or simply reflecting on what you already know about a topical area. Examples of conceptual domains are prehistoric life, chemical bonds, and the laws of thermodynamics. 

· Step 2: Identify the major concepts. Underline or list the 10 or 15 most important concepts on a sheet of paper. For example, for prehistoric life, these might be insects, fish, amphibians, reptiles, birds, mammals, dinosaurs, plants, animals, meat-eating, plant- eating, land, sea, air, Jurassic, and pre-Cambrian. 

· Step 3: Arrange the concepts on paper. Where possible, organize them from most inclusive or general (superordinate) to least inclusive or general (subordinate). For example, you might have a range from prehistoric life to animals to fish to plants. 

· Step 4: Link and label connections among concepts. Readers should be able to understand relationships among the concepts and read the entire map from top to bottom. 

· Step 5: Branch out. Add as many subordinate concepts to your map as you can to display the depth and breadth of your knowledge about the topic 

· Step 6: Make crosslinks. Try to link and label connections among concepts that already appear on your map. Use arrowheads on the linking lines to indicate the intended reading direction

