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Title:  Using written critiques of journal articles to foster analytical thinking 

Type of activity:  Expository writing assignment

Brief description: When students write 1-2 page written critiques of journal articles, they must locate the article topic in relation to material covered in lectures, reading assignments, and laboratory exercises; think analytically about the paper topic; and present their thoughts concisely in writing. 

Context

Type and level of course in which I use this assignment:  I regularly use critiques in my structural geology course, where the enrollment is mainly junior and senior undergraduates.  I have also assigned critiques in both seminar courses directed at senior undergraduates and introductory courses directed at first and second year undergraduates. 

Skills and concepts that students must have mastered before beginning the activity:  The activity itself requires no specialized skills,  although clearly the instructor must choose a journal article to be critiqued that addresses topics at a level appropriate for the students’ experience and expertise.  The advantage of this assignment is that it works nearly as well with introductory students with no specialized skills as it does with advanced students with more experience and skills.  Moreover, one can use it repeatedly and help students to grow in sophistication in their critical reading and expository writing skills.   

How the activity is situated in my course:  I have students critique journal articles two to three times a semester, depending upon the work load in laboratory assignments and exams that year.  I schedule the assignment of critiques of particular articles to coincide with or complement specific laboratory topics or in-class activities and to address general themes as I cover them in the course. In order to prepare students for the assignment, I make sure that I have covered in lectures, laboratory assignments, or class demonstrations all the tools utilized by the authors of the journal article.  In my structural geology course, then, I first have students critique an article that focuses on objective descriptions of structures or deformation kinematics, then one that focuses on deformation mechanics, and finally one that discusses regional tectonics or tectonics principles.  

Goals of the assignment

Content/concepts goals for this activity: This assignment asks students to read journal articles for content, situate the content relative to topics covered in lecture, and think critically about how specific authors and articles present concepts.  In addition, this assignment is the one place where I ask students to write a formal essay, give them feedback on their writing, and then expect them to incorporate that feedback into subsequent written assignments.

Higher order thinking skills goals for this activity:  Students learn to think analytically about structural concepts and, in placing those concepts into the context of lecture/laboratory/demonstration topic, to integrate descriptions of structural concepts derived from reading into their understanding of structural geology.  Students also must think about the processes of  expository writing.

Other skills goals for this activity: written communication of ideas

Description


For the first written critique, I distribute a handout (sample attached) and take 15 to 20 minutes to introduce and motivate the assignment.  In my presentation, I explain my goals with the assignment fully and introduce the content and context of the article.  I also provide a list of comments and questions designed to help students focus on specific aspects of the article.  I encourage students to consult with each other or with me regarding the content or context of the article, asking only that they give appropriate credit for specific insights they pick up from others.  I put reprints or photocopies of a journal article in the departmental common room and the structural geology laboratory (in addition to copies on reserve in the campus science library) to facilitate conversations about the assignment.  Students have about a week after the formal introduction of the assignment in which to read the article and write their critique.  During that period, I take time during each class meeting (lecture or laboratory) to ask if there are questions on the content of the article or its context.  Students are, perhaps understandably, reticent to undertake a critique of a published paper, so I take pains to explain how this critical approach will pay dividends in a deeper understanding the strengths and limitations of the work of established scholars.  


This kind of writing assignment is quite flexible because you can use it almost any time during the term and because you can use it repeatedly to address different specific topics.  In using this assignment in my structural geology course, I have students read and critique ‘old saws,’ that is well-known and often-cited journal articles that address broad topics.  In addition, I look for papers from structural geology that have had an impact outside of structural geology.  I try to use structural geology papers that the paleontologists or sedimentologists in my department likely to have read.  Finally, I choose for my course for papers that address the development of structures in convergent plate margin settings.  Thus, I first have students read and critique Thrust systems (Boyer & Elliott, 1982, American Association of Petroleum Geologists Bulletin).  This paper’s focus on geometric descriptions of thrust structures complements well the first section of my course, which is a description of the geometry and kinematics of macroscopic structures.  Later in the semester, I have students read and critique Mechanics of fold-and-thrust belts and accretionary wedges (Davis, Suppe, & Dahlen, 1983, Journal of Geophysical Research).  This paper fits with the section of my course covering strain, stress, and deformation mechanics.  The final section of my structural geology course is considers the tectonics of the Canadian Cordillera.  During that section of the course, I have students read History of the Sevier orogenic wedge in terms of critical taper models, northeast Utah and southwest Wyoming (DeCelles & Mitra, 1995, Geological Society of America Bulletin), Sedimentary basin taper as a factor controlling the geometry and advance of thrust belts (Boyer, 1995, American Journal of Science), Evolution of salients in a fold-and-thrust belt:  the effects of sedimentary basin geometry, strain distribution, and critical taper (Mitra, 1997, in Evolution of geological structures in micro to macro-scales, S. Sengupta, editor), or Relationship of the stratigraphy of western Canada foreland basin to Cordilleran tectonics: insights from geodynamic models (Stockmal, Cant, & Bell, 1992, American Association of Petroleum Geologists Memoire 55).

Evaluation


I make marginal notes on student papers to correct grammatical mistakes, errors in usage, or minor problems in interpretation.  I also write short, typewritten comments on the content and presentation of each student’s paper.  On the first critique of the semester, most students submit ‘book reports,’ that is they reiterate with greater or lesser accuracy the main points of the papers.  Students also tend to include a few statements about what they did or did not understand the paper.  My written comments on students’ first critiques therefore tend to focus on encouraging them to place the article into the context of the topics we have covered in class or in reading, to outline the differences in the way that the text or our lectures covered a topic and how the article addresses that similar topics, to assess the implications of the differences in coverage, and to offer and support a judgment about the relative merits of the different approaches.  My typed comments also address general aspects the mechanics of the students’ writing, so I might include a comment on a recurring grammatical mistake or talk about how to organize written work to move from observations to interpretations.  I often refer students to my favorite books on writing (Elements of style by Strunk & White or A handbook for Scholars by vanLeunen) or to a well-written article on writing for science (Gopen & Swan, 1990, The science of science writing, American Scientist 78, 550-558) for  suggestions on how to improve individual sentences or sections of their essays.  When I return students’ papers with my comments, I also take class time to review content of the article, particularly salient points raised in the  students’ assessment of the article, and my own thoughts about the article.  


For subsequent critiques, I again introduce the content and context of the article and distribute a list of comments/questions to guide students to what I consider the most relevant points in the articles.  I again take time during lectures and laboratories to ask if there are questions on the article.  Likewise, I again return the students’ written work with marginal annotations and typed comments, and discuss the article in class on returning the assignment to them.  My comments on the second and subsequent submissions are less thorough than those on the first, largely because most students learn a significant amount from the first but also because I tend to focus on the overall organization and presentation rather than addressing their writing at a level of detail comparable that done on the first assignment.  

GEOLOGY 340 – STRUCTURAL GEOLOGY
Guidelines for your critique


I have three goals in having you write a critique of a paper.  First, I see the assignment as a way to encourage you to examine sources other than textbooks.  I hope that before the semester ends you will examine other journal articles, which are the primary means of communication among scientists, and monographs to augment your texts and lecture notes.  Second, writing the critique gives you opportunity to examine in detail a topic we must, because of time constraints, cover quickly in class.  Finally, writing a critique is an opportunity to work on the skills of analytical thinking and expository writing – the two cannot, in my opinion, be separated.  


The assignment to write a critique is not an invitation to write about whether you "liked" the paper or not.  Similarly, a written critique of a paper should say more than that a paper or an approach to a topic is good or bad.  A critique should analyze how and assess how well a paper contributes to the literature on a particular subject by discussing whether the paper (1) identifies and outlines a well-defined problem, (2) analyzes data appropriate to the problem, and (3) resolves some aspect or set of aspects of that problem, or demonstrates why existing approaches to solving a problem are not appropriate.  Clearly, the longer you work in a field the better your critiques will be.  I recognize that you, as newcomers to structural geology, will have a different basis for judging a paper than I will.  Still, you should know that I regularly learn new things about the papers I assign by reading your critiques. 


I recommend that you evaluate the assigned paper from a variety of perspectives.  I suggest five criteria for evaluation.  

i.
What are the authors' objectives in their study? 

ii. 
What theories do the authors rely on and what methods do they use to fulfill the objectives of the 


study?

iii.
How well do the authors achieve their stated objectives?

iv.
What do we learn from this study? 

v.
What are the limitations of this study?  Are there factors that the authors did not consider that they should have considered?  Do other authors (like the text, etc.) consider these factors?  

Pay particularly close attention to the abstracts, introductions, and conclusions of papers, for these are the places where authors explain most clearly their objectives, theories, and methodologies.  I suggest that you read both the introduction and conclusion of a paper before working through the rest of it, and that you reread them after having read the body of the text in order to develop your analysis.  You will be well on the way to writing your critique if you can state how well or poorly the authors achieve the goals they have set for themselves or how well or poorly the authors utilize the methodologies they stated that they would use.  


 Your critique should be approximately 2 typewritten (or printed) pages, double-spaced with a standard font size.  Avoid passive-voiced sentence constructions like, "the mapping was completed by Ramsay (1980)...,"  or "these differences were analyzed to show ..."  Writing is not less objective if you say that you did something rather than saying that it "was done."  Let the sentence's subject be the active agent.  Even though the insidious and all-pervasive they say that it is okay to split infinitives, I think it preferable not to split them.  Check your spelling; use a dictionary if you must.  If you refer to any other sources (such as a text), please use the following citation style:  

Dewey (1980) assigned convergent plate boundaries to one of three general categories distinguished by the relative movement directions of overriding plates, underriding plates, and forearc slivers.  
or

A convergent plate boundary will belong to one of three general categories depending upon the relative directions of motion of the overriding plate, the underriding plate, and the forearc sliver (Dewey, 1980).  
The complete citation for Dewey's article should then appear at the end of your critique.  I encourage you to talk over the paper with your classmates.  They are likely to have different insights to the paper than you have, and both of you will benefit from sharing those insights.  You should ‘cite’ conversations with others in the class (or with me) by writing (S. Jones, 2004, personal communication).

Guidelines for your critique of Boyer & Elliott (1982)
Even though this paper is more than 20 years old, it is still widely cited by those working in convergent plate boundary settings because it is one of the first papers to compile information on fault geometry with ‘modern’ views of deformation.  Soon after its publication, there were comparable papers published on the development of normal fault systems and strike-slip fault systems.  Furthermore, I will have you analyze another paper on the development of mountain belts later in the semester that will presume that you understand the geometry of thrust faults.  For this reason, I think that this paper has significant currency despite the fact that it is as old as you are.  I have attached a sheet with two drawings that introduce some of the terminology used to describe thrust faults and thrust sheets and illustrate some inferences on relative ages of thrusts in fold-thrust belts.  These are drawn, in part, from Boyer & Elliott but they may help you to understand some of the features described in that paper. 

In analyzing Boyer & Elliott (1982), I recommend that you think about the following points:  

•
Do Boyer & Elliott adequately define and illustrate the essential characteristics of a thrust system or different kinds of thrust systems? 

•
Do they address adequately the three-dimensional character of naturally deformed rocks?  Is their three-dimensional picture of thrust structures well supported?  Does their discussion help you to examine, analyze, and understand either maps or cross sections of thrust terranes?  

•
Do they identify natural examples that relate to their 'theoretical' outline of thrust systems?  

•
Do they outline how thrust systems form and/or evolve?  Are their explanations plausible?  

•
Do they discuss the importance of thrust systems?  
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