Geo 212 – Igneous and Metamorphic Petrology

Mentored Journal reading assignment – Early Earth Accretion and Differentiation

Instructor suggestions

I chose this article because I like to start the semester thinking about earth as a planet – its formation and early segregation.  This is a succinct summary article that presents some of the key data used to make interpretations about the early formation and differentiation of the earth.  It summarizes several types of data, some that we explore later in the semester, presents multiple hypotheses, addresses problems with data and interpretations, and includes good explanatory color diagrams.  The paper is divided into several sections that address different sets of data and ideas so that it can be easily divided into sections. 
I post this assignment and the journal article on the course Blackboard site before the semester starts and email all of the students and post an announcement on Blackboard, indicating that they should read the article once through before our first or second meeting of the semester.  Nearly all of the students in my petrology class take mineralogy during the previous semester, so I also have made an announcement regarding this assignment at the end of the semester in mineralogy.
After the first reading of this article, students are interested in the content of the article, but intimidated by the complexity of the information and ideas.  During the first class, I assign students to 8 teams of ~3 students and assign each team a short section of the article. As a team the students work through their section, focusing on understanding the data used in that section and the hypothesis or interpretation put forth on the basis of that data and any problems or alternative ideas.  I also encourage them to articulate what they find most important or interesting and what they had the most trouble understanding.
I devote a class period (or more if needed) to team presentations of the sections of the article.  I provide overheads of the figures and we work through the sections sequentially.  Each team makes a presentation of <5 minutes and then the class has a chance to ask questions.  (I do not grade them on the presentation and try to make this presentation fairly informal and more of a discussion). I also participate as needed to help clarify questions or misconceptions and address concepts that they do not understand.  After the last team presents we have a more general discussion of the main points of the article and its importance. After the class discussion, students write a 1-page summary following guided questions.

This exercise exposes students to the types of data used to constrain the early earth history (how we know) and helps them build confidence and strategies for reading journal articles.  By focusing on manageable sections and working with their peers, they have significantly more success in conceptual understanding than they did on first read.  The exercise also encourages students to think about and articulate what they did not understand.
