 SEQ CHAPTER \h \r 1Science Writing
This is a guide to writing in the sciences. If you follow the guidelines laid out here you have a shot at an A. If you ignore these guidelines, you’ll have to settle for a lesser grade. It’s important to recognize that these guidelines will help you in any science course, not just this one. The general rules here are common to all the sciences. 

1. Plagiarism
Plagiarism is unacceptable. Plagiarism is simply trying to pass off ideas as yours when they aren’t. In science writing that means you must provide references for all material and thoughts that are not original (i.e. not yours). At UIC the penalty can be as severe as expulsion from the university (see the university guidelines on Academic Integrity at http://www.vcsa.uic.edu/MainSite/departments/dean_of_students/Our+Services/Student+Judicial+Affairs.htm). In this course it will result in an F on the paper at the very least. In the real world the penalty can be much worse.

I am fully aware that online paper mills are out there, and you should be aware that there are now numerous tools available to instructors to track down purchased papers. I have faith that none of you will follow this route. Besides the fact that it is an academic offence, a good reason not to use a paper mill paper is that they are generally not very good.

2. Sources of Information
The Web is a great tool for many things, but it is not an acceptable source for information in a scientific paper. The reason is, there is no way to know if the vast majority of information on the web is right or wrong. When writing a scientific paper, peer-reviewed primary references are the most reliable source of information. Most credible scientific journals are peer-reviewed (refereed), which means that all papers go through an intense screening process for accuracy and relevance by other members of the scientific community, and the journal editors, before the paper is accepted for publication. Some journals like Geology, Nature, and Science have very high rejection rates (>90%) and only accept papers of the highest quality. That doesn’t mean that papers in other journals are not accurate; they are just not as “cutting edge”.

In writing your term paper you should cite at least 10 refereed journal papers. The more recent the references the better, but there will be “classic” papers on the subject that warrant citation. How do you know it is a peer-reviewed publication? As a rule, peer-reviewed publications will always have references associated with the papers (i.e a reference list). However, not all journals that use references are peer-reviewed.  Use of a lot of secondary sources (e.g. textbooks) will not be viewed favorably. Go straight to the horse’s mouth.

Examples of non-refereed publications (i.e. don’t use).
Scientific American

Discover

Popular Science
These are magazines, not journals. Individual “papers” (articles) are written by reporters who have no first-hand knowledge of the subject, or they are written by scientists, but they have the freedom to make wild speculations because no one reviews the accuracy of the work. An editor judges the paper for style, and often for gee-whiz factor, only. The more gee-whiz the better, so often facts get distorted in this pursuit. As a rule, if you can buy it at a news stand, you shouldn’t be using it as a reference.

Examples of refereed publications in Earth Science/Hydrology
Acta Hydrochimica et Hydrobiologica

Advances in Water Resources

Geology

Ground Water

Hydrobiologia

Hydrogeology Journal

Hydrological Processes

Hydrological Science Journal

International Journal of Salt Lake Research

Irrigation Science

Journal of Contaminant Hydrology

Journal of Environmental Hydrology

Journal of Hydrology

Journal of Geophysical Research

Journal of Paleolimnology

Journal of Water Sciences

Limnology and Oceanography

Nature

Science

Water Research

Water Resource Research

3. Writing your paper
You can get one-on-one help with your essay writing at the UIC Writing Center (http://www.uic.edu/depts/engl/writing/). Check out their web site for online guides to writing as well, but be careful to separate out styles. Writing an essay for an arts course is different than for a science course, but proper English is used in both.

For this course I would like you to follow the style of the journal Geology. Instructions for preparation of manuscripts can be found at:

http://www.geosociety.org/pubs/contrib.htm

Look through a few papers in Geology to see how the final product looks, and copy the style (by this I mean the style of writing, headings, etc. not the final product layout, typesetting, etc.).

Your paper should follow the style and referencing exactly as specified, except the typescript should be arranged as follows: 

i) title page including authors name and course number 

ii) abstract (follow Geology instructions, and pointers below)

iii) text (include any figures and tables in the body of the text, not at the end of the manuscript as is in the instructions)

iv) reference list (follow Geology style)

A few pointers:

a) Title: Should be concise, but describe the content of the paper well

b) Subtitles: It is good to break the paper up into subheadings. Be wary of breaking it up too much though.

c) Figures: You should use figures and or tables to support your text. Each figure should be numbered and have a figure caption. The figure caption should describe the figure in such a way that if the figure were lost from the paper, someone could pick it up and understand it just by reading the caption. If a figure is included in the paper, it must be referred to in the text. Put figures and captions directly in the body of the text soon after where they are referred to.
d) Tables: The same goes for tables as figures. Table captions generally appear at the top and are brief. Don’t use vertical lines in your tables if at all possible.

e) Length: should be about 10-15 pages of double-spaced text (not including figures) 

f) Proof-reading: If you do not proof-read your paper thoroughly before handing it in, it will be blatantly obvious. Simple mistakes that could be caught by proof-reading are very annoying to the reader, and when the reader is assigning a grade to the paper you want to avoid this.

g) Brevity: Science writing is different than other forms of prose, in that it should get across the points in as few words as possible. When you are proof-reading, cut out words that contribute nothing to the understanding of the sentence and sentences that contribute nothing to the paragraph, etc. 
So for instance, the sentence:

“Unconfined groundwater always flows downhill, from areas of high elevation to areas of low elevation“

is stated much more concisely without loss of meaning as:

“Unconfined groundwater flows downhill”

Avoid “flowery” language like fabulous, grandiose, ridiculous, etc. Avoid repetitive language (for instance I used etc. at the end of my last two sentences, which I would edit out in a paper). Use complete sentences.

h) The Abstract: The Following was taken and edited from a University of Toronto web page on writing. It says it well.

Abstracts are important because they give a first impression of the document that follows, letting readers decide whether to continue reading and showing them what to look for if they do. Though some abstracts only list the contents of the document, the most useful abstracts tell the reader more. An abstract should represent as much as possible of the quantitative and qualitative information in the document, and also reflect its reasoning. Typically, an informative abstract answers these questions in about 100-250 words: 


Why did you do this study or project? 


What did you do, and how? 


What did you find? 


What do your findings mean? 

Here are some other points to keep in mind about abstracts: 



- An abstract will nearly always be read along with the title, so do not repeat or rephrase the title. It will likely be read without the rest of the document, however, so make it complete enough to stand on its own. 



- Your readers expect you to summarize your conclusions as well as your purpose, methods, and main findings. Emphasize the different points in proportion to the emphasis they receive in the body of the document. 



- Do not refer in the abstract to information that is not in the document. 



- Avoid if possible trade names, acronyms, abbreviations, or symbols. You would need to explain them, and that takes too much room. 



- There are no references in the abstract

i) Introduction and Conclusions: These are both required and often both are written last. The introduction should cover why your topic is so very important or interesting. Generally, the last sentence in the introduction is something like “In this paper I discuss...” and goes on to describe what you are going to cover in the paper. Conclusions should reiterate what your major discoveries in the paper were (there should be no new data presented here) and often speculates about the future in the last paragraph. In general, neither should exceed a page

j) Quotations: Direct quotations are rarely needed. If you cite something you should put it in your own words. If you quote something it often means you don’t understand the subject matter well enough to put it in your own words. The only time a quote should be used is to include some historical statement from some classic source. 
k) Use your spell-checker, but be aware of the differences between e.g. there, their and they’re (e.g. means “for example”, i.e. means “that is”). Affect is a verb. Effect is a noun. The word data is a plural; datum is singular. Grammar checkers today can often catch a lot of this.
Finally, the best grades will go to papers that do not just spit back facts from other sources but take an original critical look at a problem, and possibly even provide some new analysis.  
