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I.  The challenge

A.  The ability to read, understand, and critique the research literature is a vital skill for professional scientists.

• literature has currency -- it includes the most up-to-date scientific information available

• literature has greater accuracy than secondary and tertiary sources

• literature describes the details of scientists' procedures and data with greater completeness than any other source 

B.  Reading literature can be difficult and frustrating.

• Students don’t know the vocabulary words, the meaning of which can be context-specific.

• Students don’t know the recent history of a field – what has been shown and what questions remain.

• Students don’t know which aspects of an article can be safely ignored (at least initially) and which deserve their full attention.

• In general, Methods sections are written in a cookbook style with minimal explanation or justification.

C.  My previous attempts to teach literature

1. Fall ’02: I incorporated short “Great Moments in Biology” modules into my lectures.

• Advantage: helped students understand how textbook facts relate to actual experiments and data

• Disadvantage: students didn’t actually grapple with the literature itself

2. Spring ’03: class was divided into groups of 4 students; each group read a paper it selected (from an instructor-compiled list) and gave a 10-minute oral presentation to classmates.

• Advantages: students got to choose topics they liked; group cooperation was encouraged and necessary; subsequent exam questions ensured that students had to learn from each other’s presentations; students gained public speaking practice

• Disadvantages: most students found the articles extremely difficult to understand; each student gained firsthand exposure to only one article during the term

D.  How can we expose students to the literature without completely overwhelming them?

Some ideas:

• Assign articles that the students are likely to understand and find interesting.

• Give them study guides to help them digest the articles.

• Have them work in groups so that they can divide up the labor and benefit from each other’s insights.

• Hold discussion sessions in which it is clear that naïve questions and comments are welcome.

II.  Article selection

A.  Pick short papers.  A length of two to four pages is ideal.  Students should have time to read the paper twice.  Most papers make a lot more sense the second time through.

B.  Pick papers that address a simple question.  Students should continually think about how the details of a paper relate to the overall question being addressed.  This will be much easier if the students actually understand the overall question.

C.  Pick papers that are well-written and well-illustrated.  In terms of text, a paper should begin clearly (if the students are lost from the start, they may never recover), and the authors should exlicitly state their questions/ hypotheses and offer big-picture summaries of their methodological details.  (Examples of the latter: “We tested our hypothesis in the following 3 ways….”  “The overall purpose of the 13 steps listed below was….”)  Clear figures are especially important for visual learners and can compactly highlight the paper’s essential points.

D.  Pick papers that relate very closely to lecture/lab material.  That way the students will go into the paper with some relevant background information.  In addition, they will seen the literature exercises as useful supplements to (rather than random diversions from) the rest of the course.

E.  Pick papers whose importance can be justified to the students.  Examples are “classic” papers in which Nobel Prize-winning research was first reported and recent papers on cutting-edge research.  Students will be more willing to struggle through a paper if they’re convinced that it represents some sort of incredible breakthrough.  (That’s why I give titles like “Great Moments in Biology” and “Breakthroughs in Biology” to my literature series.)

F.  Pick review articles in cases where suitable primary literature is not available.  Reviews can summarize huge amounts of data, reconcile seemingly contradictory studies, and generally provide a broader perspective than primary research articles.  Students can benefit from all of these advantages. 

III.  Study guide design

A.  Provide essential background information.  Define key vocabulary words that they won’t know, provide an historical context (“At the time of this work, it wasn’t yet known that…”), etc.

B.  Tell the students which sections of the paper are important and which aren’t.  Unlike us, novice scientists can’t tell which points are central to the study and which are secondary details -- or which they should be able to understand and which are well beyond their comprehension.  If you flag the sections that are less important, you’ll prevent them from spending too much time on (and getting frustrated by) those sections.

C.  Pose “thought questions” to be considered as the students read the paper.  This will encourage them to process and interpret the paper as they read it.  Make some of the questions very easy (so that every student will arrive at the discussion with some confidence and something to say) and some of them very hard (so that even the best students will arrive at the discussion eager to clear up some uncertainties).

D.  Ask students to write down questions that occur to them as they read the paper.  These often make for good discussion fodder.

IV.  Leading effective discussions

A.  Run the discussions in a way that encourages active participation by all students.  Keep group sizes small so that even shy people get a chance to speak once in a while; sometimes even a group of eight is too big.  Let students take a stab at answering each other’s questions whenever possible; this can be initially done in small groups so that uncertain students get some reassurance before speaking to the entire class.  Make it clear that participation counts and that questions count as participation!  
B.  Structure the bulk of the discussion around the study guide questions.  After all, you put those questions on the study guide because they are important.  However, do not stick too rigidly to the study guide if student questions and comments send the discussion off in other fruitful directions.  Remember that the primary goal is simply to get the students to think critically about the paper.

C.  Encourage students to draw on the board as a means of clarifying what they mean.

D.  Point out both the strengths and limitations of each paper.  Remind students that the literature – even papers written by Nobel Prize winners – should not be treated as gospel.

V.  Possible future directions
A.  Collect better assessment data evaluating the usefulness and importance of the above suggestions.

B.  Create a literature series in which the study guide grows progressively less detailed each week.  You can thus gradually “wean” the students away from your assistance.

C.  Collect and incorporate ideas from others who teach primary literature to students.

D.  Examine the extent to which the above strategies can be applied to non-science fields.
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