This is a list of Pontius' ideas for clarity in writing a scientific paper, organized into three sections: GENERAL, GRAMMAR, and TABLES & FIGURES. This is based on reading numerous papers of university students and reviews of scientific papers submitted for publication in professional journals. Please incorporate these ideas in your next paper.
GENERAL

1. Follow the instructions to authors for the place where you will submit your paper.

2. Your paper should be complete and able to stand alone on its own merits so that you do not need to append notes or qualifiers when you submit it.

3. Reading is different than listening; therefore the language used for writing should be different than the language used for speaking. You must be much more careful in the style of writing, because the reader can not hear any tone of voice.
4. Use the spell check. Someone besides you should proofread the paper before submission.

5. You must write in prose. Prose means correctly-punctuated full sentences that are organized into paragraphs, which are organized into sections, which build a coherent thesis. Avoid bullets.
6. For a scientific paper, the sections must be: Title Page, Abstract, Keywords, Introduction, Methods, Results, Discussion, Conclusion, Acknowledgements, Appendices, References, Tables, and Figures. You do not have a choice about this. The title page should be the first page. It should be the only page that has information that identifies you. It must have your name, affiliation and contact information including email address. When a paper is reviewed in a double blind situation, the editor will remove this page then send the remainder to the reviewer. See my comments below about the abstract. Keywords are about five words that someone should use to perform an internet search for your paper. The purpose of the Introduction is to motivate the analysis and to give the reader sufficient background information: 1) to convince the reader that the issue is important, 2) to review the relevant literature, and 3) to understand the methods. The purpose of the methods is to describe what you did in the analysis. The methods section does not justify what you did, nor comment on what you did, nor report what you could have done. The Results section gives only the output from the methods. The Results section should not give subjective interpretation of results. There should be few adjectives in the Methods and Results sections. The Discussion section should: 1) interpret the results, 2) discuss any related interesting issues, and 3) state the next most important steps for future work. The Discussion section has the most freedom concerning its content. The Conclusion section should state the most important lesson that the reader should take from the paper. The Conclusion should not contain new ideas. It should not be more than one page. It is important to keep the content and purpose of these sections separate. The most common temptations are: 1) to give commentary in the methods section, 2) to give results in the methods section, and 3) to give interpretation in the results section. The References section should contain citations if and only if you cite it in the text. After the References, list all the tables, and then all the figures. Each table and figure should be on its own page at the end of the manuscript. Do not place the tables and figures within the text, which is the job of the typesetter.
7. An abstract is a complete summary that should tell the most important points of the paper. The abstract is an advertisement that the reader will use to decide whether to read the entire paper. The abstract should reveal the entire plot and conclusion of your story. Mystery novels do not have abstracts because the point of a mystery novel is to create suspense. The purpose of a scientific paper is to communicate efficiently; therefore the abstract should reveal everything. The abstract should stand alone on its own merit. Likewise, the paper must contain all the information, independent of the abstract. All information in the abstract should be in the body of the paper. It is legitimate for the abstract to be a collection of the paper’s most important sentences. The abstract is not an introduction.

8. Attach pages with a strong staple in the upper left hand corner. If there are more than 5 pages, use a strong stapler, such as the one in the office of Clark University’s Graduate School of Geography. Do not use paper clips or plastic covers. The staple should withstand a week’s worth of rough bike rides in Gil’s backpack.
9. Put a page numbers at the bottom of each page.
10. Specify a “running head”, which is a shortened version of the title that is printed at the top of alternating pages of a journal. The authors’ names are at the top of the other alternating pages.

11. Use automatic line numbers, so that the reviewer can refer to specific lines.
12. State first what something is, then state the reason why it is, then what it is not if necessary.
13. Express conditional concepts through if … then … statements.
14. Put the subject of the sentence at the beginning of the sentence, and then put the verb directly after the subject. This will correct 85% of otherwise poor communication.
15. State first what it is, then state the reason. In other words, use the word “because” in the middle of the sentence, not at the beginning of the sentence. 
16. Write a scientific paper entirely in the present tense. If the goals and results were applicable yesterday, presumably they are still applicable today.

17. If you give a precise description of the facts, then your point should be clear, so you should not need to pass judgment on your results. Your point is more powerful when expressed in terms of statements concerning evidence. If your point is not clear based on a simple statement of the evidence, then you should reconsider your interpretation.
18. Put the most important words and concepts at the beginning or the end of a sentence because those locations contain the most powerful words.

19. The reader should be able to read a coherent summary of the entire paper by reading the first sentence of each paragraph.

20. Establish an outline before dedicating substantial effort in writing. If you continue to refine and to add detail to an outline, ultimately you will produce an organized paper.

21. The goal of a scientific paper is to communicate clearly, it is not poetry so do not get fancy in the language. Write with the idea that your reader is a non-native English speaker.

GRAMMAR

Below are some ideas to correct the most common grammatical problems.
1. Use simple sentence structure. Write the subject then verb in active present tense voice then rest of sentence. For example, change from "While Spaulding interviewed many sources, included a large history of Birute, OFI, the orangutans, and the national park, she failed to include formal references" to "Spaulding fails to reference her information concerning Birute, OFI, the orangutans and the national park".
2. Write in the affirmative. For example, change from "His sketches of the few key players did not suffer nearly as much as the other characters" to "His description of the key players is clearer than his description of the other characters".
3. Maintain clear parallelism. For example, change from "The goals have been to do a national level biodiversity gap analysis, land-use change modeling, address several hypotheses, and obtain an understanding of leakage effects." to "The goals are to analyze gaps of biodiversity, to model change of land-use, to test hypotheses of conservation, and to obtain an understanding of leakage."

4. Place the word "only" near the word it modifies, or eliminate it. For example, change from "I only computed the equation for the small study area." to "I computed the equation for only the small study area". In general, place the adjective near the word that it modifies.
5. Semi-colons should separate complete thoughts. If you use semi-colons, then use them the same way you use periods.

6. "Effect" is a noun. "Affect" is a verb.

7. The word "data" is plural. The word "datum" is singular.

8. Usually the word “up” is completely unnecessary and misleading. For example, you can simply “write”. You do not need to “write up”. 
9. Use the word “significant” or “confidence” if and only if you are referring to the results of is a statistical hypothesis test. If you want to indicate importance, use the word “important” or “substantial”. If you mean large, then use the word “large”.
10. Avoid words that can mean different things based on context, such as “separate”, which means “to pull apart” when used as a verb, and means “distinct” when used as an adjective. As another example, “close” means to shut when used as a verb, while “close” means near when used as an adjective.
11. Use one word per one concept. If you need to use two words to mean the same concept in order to use language that the reader knows, then connect those concepts with “that is” or “i.e.”, not with “or”. For example, change from “10,000 square meters or one hectare” to “10,000 square meters, that is, one hectare”.

12. Write in terms of “if … then …” statements. Avoid giving the “then …” part before the “if …” part.

13. It's insufficient to cite somebody saying they did something without actually indicating what the point of citation is in the paragraph.  It is rarely a good idea to start a sentence with the citation; the practice of holding the citation to the end forces the discipline of actually making the point rather than just describing someone else's project. 

14. Subscripts in mathematical notation should be variables. They should not indicate names that never change.

15. "which" tells you that some characteristic exists, while "that" tells you which one you're talking about.
TABLES & FIGURES
A table is a collection of numbers or words organized in rows and columns. A figure is any type of graphical display. Each table must have a caption that is placed above the table. Each figure must have a caption that is placed below the table. These rules are universal publishers’ rules that must be followed. Each bit of information can be shown in either a table or a figure, not both. Pontius suggests that if there is a choice, then you should use a figure rather than a table. If a reader wants your data, then she will contact you to get the digital file, therefore it is not necessary to include raw data in a large table with many digits. In tables, show the number of digits that are worth interpreting and that are justified by the precision of the measurement. Usually, this means at most two or three significant digits. Let your figures make each of your most important points.
Make certain that each bit of ink on the figure shows useful information. If ink does not show information, then remove it. Maximize your information to ink ratio. Make certain that all figures pass the photocopier test. The photocopier test is passed when the figure is still understandable after being photocopied multiple times on a low quality black & white photocopier. Use color only when necessary to communicate information.

Each map should have a north arrow and scale bar. Do not use a scale ratio number, such as 1:1000, because the ratio changes when the figure is re-sized. Scale bars re-size by default when the figure is re-sized.

Read Tufte’s books on graphical excellence. Pontius has Tufte’s books in his office.
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