 BISC219 The Structure of Science Writing
Types of Scientific Papers found in science publications:


Original research report: Based on experimental findings published by the authors (primary literature)- primary study; meta-analysis

Research Review (secondary literature) – Overview of research on a topic

Opinion- Editorial, perspective, commentary, correspondence, forum

Parts of a Scientific Paper:

Title:

Abstract


Introduction


Materials & Methods


Results


Discussion


References
Title: Includes all key words for search engine. Usually gives main finding or topic.
Abstract
What goes in a good abstract? ( The abstract is a brief summary of the entire paper.) In a research report (primary study) it should include:
General Topic & Broad Significance: Movement from broad to narrow and from old to new information. Usually includes general topic and experimental goals.
Methods: Very general, no detail. Usually a one sentence description of the basic methodology for measurements, often included as part of the description of findings (results).
Results: Experimental findings from most to least important (broad to narrow) with overall conclusions that address the experimental question.
Broader significance: Puts this study’s findings and conclusions in a broader context  or directs reader to where these research findings may lead.
Introduction

What goes in it & in how much detail?

Topic & Significance- Shows the reader why the topic is important and what’s known that led to this study’s specific goals or question addressed. 
Background information- Moves from old to new and broad to narrow. Includes ONLY the minimum information necessary for a reader, who is not an expert in the field, to understand the context, the terms used, or the concepts involved. 
 Brief general outline of the experimental question(s) and design.
 Reference citations are included for all background information that is not common knowledge. Often serves as a bibliography of the most important previous studies on this topic.
 *Sometimes the introduction ends with a summary of the main findings but, more commonly, only the abstract and discussion sections include this study’s conclusions.
Materials & Methods:
M&M describes each experiment in enough detail so that a savy researcher who knows the tools and techniques of the field has enough information to perform a similar experiment. Often citations showing where to find the protocol details in previously published work are used in lieu of the full protocol. The Materials and Methods section is usually found just after the introduction but this placement is subject to journalistic convention. Methods are alternatively found at the end of the paper, occasionally included as part of the references as “Notes”. (Science Magazine is an example.)
Results:
The results section contains both graphics and a descriptive, analytical narrative. The graphics are in the form of figures and/or tables displaying processed data. (Raw data is usually not included except in an appendix or supplement.) Data is processed with the goal of making a reader, who is unfamiliar with the experiment, able to see the main point without needing to read the figure’s legend or the results narrative. The Results narrative portion starts by outlining how the experiment was conducted (briefly and generally and NOT in the detail of the Materials and Methods) and then analyzes the experiment to show the main findings. The narrative attempts to answer the experiment questions from the experimental findings. This narrative refers to the data by figure or table number and does not repeat everything in the figure but summarizes its main points. The results section generally does not use outside sources because it describes this study’s experimental findings. 
Figures, Tables & Legends:

A good figure makes the significance of the findings clear to any reader, visually and easily. The caption or legend that accompanies it includes (or directs the reader where to find) all information needed to understand the experiment, how the data were generated, and how to interpret any symbols or ambiguous terms. 
Tutorial in DianaHacker.com on generating an effective figure from data:

http://bcs.bedfordstmartins.com/rewriting/wr8.html
Discussion:
The discussion begins with a summary of the experimental findings and conclusions. It puts them in context with other research (citing all sources). It compares the findings in this study to others work in the same field or on the same topic and attempts to validate or refute previous work, to take knowledge in the field farther, or to change the direction of thinking and research in the field. Like the introduction, a good discussion has appropriate references from outside sources. 
The discussion “discusses the questions that naturally arise from the results”. After briefly restating the main points made in the results section it offers possible explanations to the questions, “what is likely to be the biological mechanism behind the findings”? Notice that the discussion uses a lot of  “hedge words” like, “suggests”, “it is possible or likely that…” because the discussion uses the data to propose solutions or possible explanations for your findings that the data don’t necessarily prove.
The discussion should end by addressing the significance of the findings or by taking the conclusions and applying them to a broader context.
References:
There are many widely accepted formats for citing sources. The mythical “Journal of BISC219” will use the citation style of the Journal Gentics. This is a “name/year” style, meaning that the author’s last name is followed by the year of publication is put in parenthesis at the end of the sentence containing information from that source (Author, year).  The reference list at the end of the paper is organized alphabetically by first author’s last name. The best way to learn to use a specific citation format is to go to the Wellesley library’s e-subscription to Genetics and look at research reports in recent issues for models of how different types of sources are cited and how those citations are formatted.






