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READING SCIENTIFIC PAPERS

· Hand out example published papers from physiology journals so that students each have reprint.  No two reprints will be the same.  

· Call attention to several things in the writing assignment

· Reading and analyzing papers:




Sections of a paper



What’s in each section



Being critical

Intro

STUDENTS READ INTRO of the papers they have  – should be able to see hypothesis, even if you can’t quite follow it.   What is in intro?

· Very general background – sometimes

· What was done on the topic previously – usually

· Hypothesis and/or purpose of study – almost always 

· Brief results – sometimes

[Here and in next sections, write items on board as raised by students.  Add ones that no one mentions.]

Methods

· Should provide enough information for another investigator to replicate the study. 

· Don’t often replicate just for the sake of replication, but often do this before manipulating a new variable.  Papers always leave some points unsaid, either because they forgot or else it is so standard in a field that it is understood by most of the readers.

· Exptl techniques – what is being measured and how

STUDENTS LOOK AT METHODS of the papers they have – what else is there?

· Subjects – animals or people or tissues

· Statement of following human or animal guidelines

· Basic interventions with subjects – anesthesia, surgery, solutions for tissue

· Reagents and equipment mfr. 

· Protocols for experiments – what manipulation and at what time. Exptl and cntrl groups

· Statistical tests

· Sometimes a methods figure or table

CAUTION: Don’t always have enough methods in paper – some papers just reference others .  Need to look at this even if you put off rest of your work, so that you know whether you understand method, and if not, go get papers where method is described.

Results 

Often organized around figures and tables

Used to tell a story

Should be able to look at figure and its legend and get a sense of results without reading paper.

Often see data example in one figure and then all data reduced to graph

Paper always refers to each figure – reader should never be left hanging

Paper should say in words what author wants reader to see in the figures

HOW MANY FIGS and TABLES?  FIND Where in text they are referenced

[Write on board as students report these, and discuss, showing that most papers have 5 to 9 figures, rarely more or less.  Almost all referred to in methods rather than other sections of paper.]

Discussion

· Did authors find expected results – often a little summary if results are complex - usually

· Error analysis/limitations - often

· Comparison to other work - usually

· Synthesis of other work with this work – usually

· Implications beyond results – some modest speculation or new hypothesis - sometimes

ANYONE HAVE A FIGURE REFERENCED IN DISCUSSION?  SEE ANYTHING ELSE?

References

Primarily used in intro and discussion; a few in methods, rarely in results

Results is this work, intro and discussion are relationships

CRITICAL READING – 

Some key points to look for in analyzing a paper are in other handout

Can generally criticize on 

· completeness, 

· clarity of presentation 

· whether experiments made sense in terms of question

· whether data support hypothesis, as authors claim, 

ANYTHING ELSE?

MY ORDER of reading a paper:

1. Intro

2. look at figures but don’t really read results

3. Discussion

4 Results and method – mostly results if method is familiar to me; some combination if not familiar.

5. Abstract last to see if it represents paper. 
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