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Papers for BISC 195 Research Projects, Spring 2007:  
Should be submitted to me in Manuscript Format appropriate for the Journal of Neuroscience, 
regular submission (not Rapid).  You will find below the instructions for authors provided by the 
Journal of Neuroscience on their Website.  I have also attached two resources about writing in 
general.  An acceptable paper should not only be submitted in correct journal format, but should 
also be written in a clear, concise style.  Correct grammar is important.   
 
For additional information about scientific writing style, as well as the specific sections of a 
scientific paper, please consult the APA Publication Manual that is in the lab.  You may copy 
sections of this.  Please leave the book in the lab for all to consult. 
 
You will be expected to maintain an EndNote library for your paper, and to use EndNote to 
reference your manuscript.  If you are not familiar with EndNote, I will give you a tour of this 
useful program.  Other students are also a good resource for questions. 
 
Draft Deadlines: 
Title Page, Abstract, Introduction, partial 
Methods, and partial References 

Feb 16 

Revision to all of the above + complete (as 
possible) Methods 

Mar 9 

Revision to all of the above + complete 
Methods, Results, Tables and Figures 

April 13 

Revision to all of the above + Discussion + 
Complete References 

April 30 

Final Revision to all of the above May 4 
 

Instructions for Authors (found online) My changes to the original Instructions are shown in 
italics. 
The Journal of Neuroscience is the official journal of the Society for Neuroscience. The Journal 
publishes papers on a broad range of topics of general interest to those working on the nervous 
system. All papers accepted for publication in the Journal will appear simultaneously in both the 
print and online versions.  
 
All new submissions must contain a completed manuscript submission checklist. I have 
attached a modified version of this form for each stage of manuscript preparation at the end of 
this handout.  You are required to turn in the appropriate checklist with each draft.    

General Information 
Papers should be typed with double spacing throughout, including references, tables, and figure 
legends; footnotes are not permissible. On occasion an appendix may be used if approved by 
the Senior Editor.  

Organization of the Manuscript 
Manuscripts must include a title page, an abstract (not to exceed 250 words), key words, an 
introductory statement (without heading; not to exceed 500 words), a description of the 
experimental procedures or methods, a description of the results, a discussion of the 
experimental findings (not to exceed 1,500 words), and, on separate pages, a list of references, 
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figure legends, and tables. Submitting an incomplete manuscript or a manuscript that does not 
adhere to these word limits may cause a delay in publication. 

Title Page 
The title page should contain:  
1. The name of the appropriate section and Senior Editor, at the top right-hand corner of 
the page.  For purposes of review, papers should be submitted to the Senior Editor for one of 
the following three sections: Behavioral/Systems Neuroscience, Cellular/Molecular 
Neuroscience, or Development/Plasticity/Repair Neuroscience.  

For our manuscripts, Claire Cannon,  Behavioral/Systems Neuroscience. 
2. The complete title (should not include chemical formulas or arbitrary abbreviations).  
3. The names of all authors. You, myself, any collaborating students and technicians. 
4. The complete affiliations of all authors.   

Affiliation for CMC: 
Department of Biomedical Sciences 
College of Health Sciences 
Marquette University 
 
Your affiliation is  
Department and College (if you have declared a major) 
Marquette University 
 

5. An abbreviated title (should not exceed 50 characters and spaces and may contain 
words or phrases that appear in the title. ). 
6. The number of text pages (including references, figure legends, and tables), of figures, 
and of tables. 
7. The numbers of words in the abstract, the introduction, and the discussion. 
8. The name, complete address, telephone number, facsimile number, and e-mail address 
of the author to whom correspondence and proofs should be sent. 

The corresponding author is the author best suited to answer questions about the work 
should they arise.  This is usually the first author or their supervisor.  When I see a 
paper, I generally check to see who the corresponding author is, and assume them to be 
the person with the greatest understanding behind the work: 
For our purposes, I will be the corresponding author. 
Claire M. Cannon 
Department of Biomedical Sciences 
College of Health Sciences 
Marquette University 
Box 1881 
Milwaukee, WI 53201-1881 
Work: 414/288-4429 
Fax: 414/288-6564 
claire.cannon@mu.edu 

9. Acknowledgments (list of grant support and personal acknowledgments).   
This work was supported by Marquette University.  Technical assistance was provided 
by … (and anyone else who helped). 

10. Key Words (there must be at least six key words or phrases for publication, indexing, 
and abstracting) They may be words or phrases that appear in the title.  
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Abstract  
The abstract (not to exceed 250 words) should be clearly written and readily comprehensible to 
the broad readership of the Journal. The abstract should provide a concise summary of the 
objectives, methodology, key results, and major conclusions of the study. It should be written in 
complete sentences, without explicit subheadings.  

Introduction 
The introduction (not to exceed 500 words) should not have a separate heading. It should briefly 
indicate the objectives of the study and provide enough background information to clarify why 
the study was undertaken and what hypotheses are tested. 

Materials and Methods 
The materials and methods section should be brief but adequate to allow a qualified investigator 
to repeat the research (see also Policy Concerning Availability of Materials below). Reference 
should be made to published procedures wherever possible; this applies to both the original 
description and pertinent published modifications. All companies from which materials were 
obtained should be listed with their location: city and state or province (if not a well known city) 
or country (if outside the United States or Canada). If materials were obtained from an 
individual, an affiliation for that individual should be listed. 

Results 
This section should present clearly but succinctly the experimental findings of the study. Only 
results essential to establish the main points of the work should be included. 

Discussion 
The discussion section (not to exceed 1,500 words) should be as concise as possible and 
should include a brief statement of the principal findings, a discussion of the validity of the 
observations, a discussion of the findings in light of other published work dealing with the same 
or closely related subjects, and a statement of the possible significance of the work. Extensive 
discussion of the literature is discouraged. 

References 
Only cite references that you have actually read. 
Only published and "in press" (i.e., accepted for publication in a specific journal or book) 
references should appear in the reference list at the end of the paper.  
References should be cited in the text as follows: "The procedure used has been described 
elsewhere (Green, 1978)," or "Our observations are in agreement with those of Brown and 
Black (1979) and of White et al. (1980),"or with multiple references, in chronological order: 
"Earlier reports (Brown and Black, 1979, 1981; White et al., 1980; Smith, 1982, 1984).... " In the 
list of references (to be typed double-spaced), papers should be given in alphabetical order 
according to the surname of the first author. In two-author papers with the same first author, the 
order is alphabetical by the second author's name. In three-or-more-author papers with the 
same first author, the order is chronological. The name of the author(s) should be followed by 
the date in parentheses, the full title of the paper as it appeared in the original together with the 
source of the reference, the volume number, and the first and last pages. The following illustrate 
the form to be used: 
 
Journal article  
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* Hamill OP, Marty A, Neher E, Sakmann B, Sigworth F (1981) Improved patch-clamp 
techniques for high resolution current recordings from cells and cell free membrane patches. 
Pflugers Arch 391:85-100. 
* Hodgkin AL, Huxley AF (1952a) The components of membrane conductance in the giant 
axon of Loligo. J Physiol (Lond) 116:473-496. 
* Hodgkin AL, Huxley AF (1952b) The dual effect of membrane potential on sodium 
conductance in the giant axon of Loligo. J Physiol (Lond) 116:497-506. 
Book  
* Hille B (1984) Ionic channels of excitable membranes. Sunderland, MA: Sinauer. 
Chapter in a book  
* Stent GS (1981) Strength and weakness of the genetic approach to the development of 
the nervous system. In: Studies in developmental neurobiology: essays in honor of Viktor 
Hamburger (Cowan WM, ed), pp 288-321. New York: Oxford UP. 
 
Abbreviations of journal titles should follow those listed in the Index Medicus. Responsibility for 
the correctness of the references lies with the author(s). After manuscript revisions, authors 
should double-check that all in-text citations are in the reference list and that all references on 
the reference list have at least one corresponding in-text citation. 

Abbreviations 
Abbreviate terms used three or more times. Spell out all abbreviations at first occurrence, then 
introduce them by placing the abbreviation in parentheses after the term being abbreviated. The 
metric system should be used for all volumes, lengths, weights, etc. Temperatures should be 
expressed in degrees Celsius (centigrade). Units should conform to the International System of 
Units (SI) (see Handbook of Chemistry and Physics).   
 
Also, you might try on the web: 
www.y12.doe.gov/acronyms/acronyms.html 
www.adjunctnation.com/tools/refroom/abbrev.php3 

Preparation of Tables 
Tables should include only essential data. Each table should be typed double-spaced on a 
separate sheet with an explanatory title and sufficient experimental detail in the accompanying 
legend so as to be intelligible without reference to the text. Do not duplicate data by presenting it 
both in the text and in a table or figure. All tables must be cited in the text. 

Illustrations 
A complete set of figures should be attached to each copy of the manuscript for the 
convenience of the reviewers.  All figures must be cited in the text and numbered consecutively 
(Fig. 1, Fig. 2, etc.). Each figure must be identified on the reverse side with the figure number.  

Figure Legends 
Each figure should be accompanied by a title and an explanatory legend. The title should be 
part of the legend and not lettered onto the figure itself. Legends should include sufficient detail 
to make them intelligible without reference to the text, should define all labels and symbols used 
in the figure art, and should provide other essential information such as magnification or scale 
bar dimension. Rather than stating "See text," the legend should be more specific; for example, 
"See Results." 
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Cover Illustrations 
The Journal publishes cover illustrations relevant to an article in that issue. Cover illustrations 
are chosen primarily on the basis of aesthetic appeal. Color photographs are usual, although 
especially good black and white illustrations will be considered. Submissions should be 18 cm 
wide by 22 cm high with the top indicated and should include a brief caption on the back of the 
illustration. The submission should be clearly marked with the first author's last name in addition 
to the corresponding author's name, address, phone and facsimile numbers, and electronic mail 
address. Authors should submit two copies of cover art to the Society for Neuroscience Central 
Office only. Requests to return cover submissions will be honored as a courtesy to authors but 
cannot be guaranteed. Illustrations will not be returned unless specifically requested. 

Checklist to Reduce Published Errors 
 Double-checking these items when preparing your manuscript will help reduce the possibility of 
errors in your published paper.  
References: After revisions, authors should double-check that all in-text citations are in the 
reference list and that all references on the reference list have at least one corresponding in-text 
citation. Only published and "in press" references should appear in the reference list at the end 
of the paper. Unpublished references must be cited as such in text only. The latest information 
on "in press" references should be provided.  
Figure legends: All labels used within a figure should be explained in the legend. Double-check 
that all labels and symbols mentioned in the figure legend are on the final version of the figure. 
Rather than stating "See text," the legend should be more specific; for example, "See Results."  
Abbreviations: Use abbreviations if a term appears three or more times. Spell out all 
abbreviations at first occurrence.  
Numbering: If pre-acceptance revisions require adding, deleting, or reordering of figures, tables, 
or equations, be sure that all in-text references to such items are renumbered as well.  
Sources of materials: All companies from which materials were obtained should be listed with 
their location: city and state or province (if not a well-known city) or country (if outside the United 
States or Canada). If materials were obtained from an individual, an affiliation for that individual 
should be listed. 
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The Journal of Neuroscience Manuscript Submission Checklist - 
DRAFT 1 DUE ________ 
Please submit this checklist with your manuscript when you submit it to The Journal of Neuroscience. 
General Submission Requirements 
This manuscript is being submitted as a: 
____Entire manuscript is double spaced and paginated. 
Please Be Sure to List the Following Things on the Title Page: 
____ Name of Section and Senior Editor (upper right comer) 
____Complete Title of Paper 
____ Abbreviated Title (not to exceed 60 characters & spaces) 
____ Number of Pages (including title page, abstract, references, figure legends & tables) ___________ 
____Number of words in Abstract (not to exceed 250 words) _________ -(indicate no. words here) 
____Number of words in Introduction (not to exceed 500 words) _________-(indicate no. words here) 
____ Indication of Corresponding Author 
____Full Name 
____Full Street Address (P.O. Box addresses alone are not sufficient) 
____Telephone Number 
____ FAX Number 
____ E-Mail Address 
____Names, Addresses, and Institutions of All Authors 
____Acknowledgments 
____ Key Words or Phrases (Must list at least 6) 
 
Signature, Author______________________________Date _____________________ 
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The Journal of Neuroscience Manuscript Submission Checklist - 
DRAFT 2 DUE _______ 
Please submit this checklist with your manuscript when you submit it to The Journal of Neuroscience. 
General Submission Requirements 
This manuscript is being submitted as a: 
____Entire manuscript is double spaced and paginated. 
Please Be Sure to List the Following Things on the Title Page: 
____ Name of Section and Senior Editor (upper right comer) 
____Complete Title of Paper 
____ Abbreviated Title (not to exceed 60 characters & spaces) 
____ Number of Pages (including title page, abstract, references, figure legends & tables) ___________ 
____Number of words in Abstract (not to exceed 250 words) _________ -(indicate no. words here) 
____Number of words in Introduction (not to exceed 500 words) _________-(indicate no. words here) 
____ No. of Figures ______-(indicate number of figures here; total figures/tables not to exceed 4 for Rapid Corn.) 
____ No. of Tables ______-(indicate number of tables here; total figures/tables not to exceed 4 for Rapid Corn.) 
____ Indication of Corresponding Author 
____Full Name 
____Full Street Address (P.O. Box addresses alone are not sufficient) 
____Telephone Number 
____ FAX Number 
____ E-Mail Address 
____Names, Addresses, and Institutions of All Authors 
____Acknowledgments 
____ Key Words or Phrases (Must list at least 6) 
Signature, Author______________________________Date _____________________ 
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The Journal of Neuroscience Manuscript Submission Checklist - 
DRAFT 3 DUE __________ 
Please submit this checklist with your manuscript when you submit it to The Journal of Neuroscience. 
General Submission Requirements 
____Entire manuscript is double spaced and paginated. 
Please Be Sure to List the Following Things on the Title Page: 
____ Name of Section and Senior Editor (upper right comer) 
____Complete Title of Paper 
____ Abbreviated Title (not to exceed 60 characters & spaces) 
____ Number of Pages (including title page, abstract, references, figure legends & tables) ___________ 
____Number of words in Abstract (not to exceed 250 words) _________ -(indicate no. words here) 
____Number of words in Introduction (not to exceed 500 words) _________-(indicate no. words here) 
____ Number of words in Discussion (not to exceed 1,500 words) __________-(indicate no. words here) 
____If submitted as a Rapid Communication, total number of words in paper must not to exceed 4,500 words 
including references and figure legends ___________-(indicate no. words here) 
____ No. of Figures ______-(indicate number of figures here; total figures/tables not to exceed 4 for Rapid Corn.) 
____ No. of Tables ______-(indicate number of tables here; total figures/tables not to exceed 4 for Rapid Corn.) 
____ Indication of Corresponding Author 
____Full Name 
____Full Street Address (P.O. Box addresses alone are not sufficient) 
____Telephone Number 
____ FAX Number 
____ E-Mail Address 
____Names, Addresses, and Institutions of All Authors 
____Acknowledgments 
____ Key Words or Phrases (Must list at least 6) 
 
Signature, Author______________________________Date _____________________ 
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The Journal of Neuroscience Manuscript Submission Checklist - 
FINAL DRAFT DUE ________ 
Please submit this checklist with your manuscript when you submit it to The Journal of Neuroscience. 
General Submission Requirements 
____Entire manuscript is double spaced and paginated. 
Please Be Sure to List the Following Things on the Title Page: 
____ Name of Section and Senior Editor (upper right comer) 
____Complete Title of Paper 
____ Abbreviated Title (not to exceed 60 characters & spaces) 
____ Number of Pages (including title page, abstract, references, figure legends & tables) ___________ 
____Number of words in Abstract (not to exceed 250 words) _________ -(indicate no. words here) 
____Number of words in Introduction (not to exceed 500 words) _________-(indicate no. words here) 
____ Number of words in Discussion (not to exceed 1,500 words) __________-(indicate no. words here) 
____If submitted as a Rapid Communication, total number of words in paper must not to exceed 4,500 words 
including references and figure legends ___________-(indicate no. words here) 
____ No. of Figures ______-(indicate number of figures here; total figures/tables not to exceed 4 for Rapid Corn.) 
____ No. of Tables ______-(indicate number of tables here; total figures/tables not to exceed 4 for Rapid Corn.) 
____ Indication of Corresponding Author 
____Full Name 
____Full Street Address (P.O. Box addresses alone are not sufficient) 
____Telephone Number 
____ FAX Number 
____ E-Mail Address 
____Names, Addresses, and Institutions of All Authors 
____Acknowledgments 
____ Key Words or Phrases (Must list at least 6) 
 
Signature, Author______________________________Date _____________________ 
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Word Usage In Scientific Writing 

This listing includes some of the troublesome words, terms, and expressions most frequently 
found in Experiment Station journal paper and bulletin manuscripts. 

Any glossary of word usage assumes that what is acceptable for some uses may not be for others. 
Some terms and expressions are worn-out cliches and have outlived their usefulness; other 
expressions and terms, though not incorrect, are not precise. In reporting and recording research, 
try to be as accurate and precise in describing it as in doing it. Avoid the ambiguous and 
"faddish." For the benefit of international readers, especially, use standard words in their 
established meanings. 

 
Above ("the above method," "mentioned above," etc.) -- Often, you are referring to something 
preceding, but not necessarily above; a loose reference, convenient for writers, but not for 
readers. Be specific. You know exactly what and where, but your readers may have to search 
(sometimes through much preceding material). 

Affect, effect -- Affect is a verb and means to influence. Effect, as a verb, means to bring about; 
as a noun, effect means result. 

All of, both of -- Just "all" or "both" will serve in most instances. 

Alternate, alternative -- Be sure which you mean. 

And (to begin a sentence) -- Quite proper. You have been told not to do this in grade school. But 
teacher's purpose was to keep you from using fragmentary sentences; either "and" or "but" may 
be used to begin complete sentences. And both are useful transitional words between related or 
contrasting statements. 

Apparently (apparent) -- means obviously, clearly, plainly evident, but also means seemingly or 
ostensibly as well as observably. You know the meaning that you intend, but readers may not. 
Ambiguity results. Use obvious(ly), clear(ly), seeming(ly), evident(ly), observable or observably, 
etc., as needed to remove doubt. 

Appear, appears -- Seem(s)? "He always appears on the scene, but never seems to know what 
to do." "Marley's ghost appeared but seemed harmless." 

As -- Dialectal when used in place of that or whether; do not use as to mean because or 
inasmuch as. 

At the present time, at this point in time -- Say "at present" or "now" if necessary at all. 

Below -- See comment about above. 

But (to begin a sentence) -- Go right ahead (see "And" and "However"). 

By means of -- Most often, just "by" will serve and save words. 
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Case -- Can be ambiguous, misleading, or ludicrous because of different connotations; e.g., "In 
the case of Scotch whiskey,...." Case also is a frequent offender in padded, drawn-out sentences. 
For "in this case," try "in this instance." 

Commas and punctuation -- Not precisely a word-usage matter except in relation to how words 
are put together. The trend is toward less punctuation (particularly fewer commas), but that 
demands careful writing, without misplaced or dangling elements. Do not omit commas before 
the conjunctions in compound sentences. Most journals, but not all, use final commas before 
"and" or "or" in series; check the journal. 

Compare with, compare to -- Compare with means to examine differences and similarities; 
compare to means to represent as similar. One may conclude that the music of Brahms compares 
to that of Beethoven, but to do that, one must first compare the music of Brahms with that of 
Beethoven. 

Comprise -- Before misuse, comprise meant to contain, include, or encompass (not to constitute 
or compose) and still does, despite two now opposite meanings. Use and meanings now are so 
confused and mixed that "comprise" is best avoided altogether. 

Correlated with, correlated to -- Although things may be related to one another, things are 
correlated with one another. 

Different from, different than -- Different from! Also, one thing differs from another, although 
you may differ with your colleagues. 

Due to -- Make sure that you don't mean because of. Due is an adjective modifier and must be 
directly related to a noun, not to a concept or series of ideas gleaned from the rest of a statement. 
"Due to the fact that..." is an attempt to weasel out. 

During the course of, in the course of -- Just use "during" or "in." 

Either....or, neither...nor -- Apply to no more than two items or categories. Similarly, former 
and latter refer only to the first and second of only two items or categories. 

Etc. -- Use at least two items or illustrations before "and so forth" or "etc." 

Experience(d) -- To experience something is sensory; inanimate, unsensing things (lakes, soils, 
enzymes, streambeds, farm fields, etc.) do not experience anything. 

Following -- "After" is more precise if "after" is the meaning intended. "After [not following] the 
procession, the leader announced that the ceremony was over." 

High(er), low(er) -- Much too often used, frequently ambiguously or imprecisely, for other 
words such as greater, lesser, larger, smaller, more, fewer; e.g., "Occurrences of higher 
concentrations were lower at higher levels of effluent outflow." One interpretation is that greater 
concentrations were fewer or less frequent as effluent volume(s) increased, but others also are 
possible. 

However -- Place it more often within a sentence or major element rather than at the beginning 
or end. "But" serves better at the beginning. 
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Hyphening of compound or unit modifiers -- Often needed to clarify what is modifying what; 
e.g., a small-grain harvest (harvest of small grain) is different from a small grain harvest (small 
harvest of all grain), a fast acting dean isn't necessarily as effective as a fast-acting dean, a batch 
of (say, 20) 10-liter containers is different from a batch of 10 [1-] liter containers, and a man 
eating fish is very different from a man-eating fish! Grammatically, adjectives are noun 
modifiers, and the problem is when adjectives and nouns are used to modify other adjectives and 
nouns. Adverbs (usually with "ly" endings), however, are adjective modifiers. 

In order to -- For brevity, just use "to"; the full phrase may be used, however, [in order] to 
achieve useless padding. 

Irregardless -- No, regardless. But irrespective might do. 

It should be mentioned, noted, pointed out, emphasized, etc. -- Such preambles often add 
nothing but words. Just go ahead and say what is to be said. 

It was found, determined, decided, felt, etc. -- Are you being evasive? Why not put it frankly 
and directly? (And how about that subjective "felt"?) 

Less(er), few(er) -- "Less" refers to quantity; "fewer" to number. 

Majority, vast majority -- See if most will do as well or better. Look up "vast." 

Myself -- Not a substitute for me. "This paper has been reviewed by Dr. Smith and myself" and 
"The report enclosed was prepared by Dr. Jones and myself" are incorrect as is "Don't hesitate to 
call Dr. Doe or myself"; me would have been correct in all instances. (Use of I also would have 
been wrong in those examples.) Some correct uses of myself: I found the error myself. I myself 
saw it happen. I am not myself today. I cannot convince myself. I locked myself out of the car. 

Partially, partly -- Compare the meanings (see also impartially). Partly is the better, simpler, 
and more precise word when partly is meant. 

Percent, percentage -- Not the same; use percent only with a number. 

Predominate, predominant -- Predominate is a verb. Predominant is the adjective; as an 
adverb, predominantly (not "predominately"). 

Prefixes -- (mid, non, pre, pro, re, semi, un, etc.) -- Usually not hyphened in U.S. usage except 
before a proper name (pro-Iowa) or numerals (mid-60s) or when lack of a hyphen makes a word 
ambiguous or awkward. Recover a fumble, but perhaps re-cover a sofa. Preengineered is better 
hyphened as pre-engineered, one of the few exceptions so hyphened. Breaking pairs such as 
predoctoral and postdoctoral into pre- and post-doctoral "forces" hyphening of both otherwise 
unhyphened words. 

Principle, principal -- They're different; make sure which you mean. 

Prior to, previous to -- Use before, preceding, or ahead of. There are prior and subsequent 
events that occur before or after something else, but prior to is the same kind of atrocious use 
that attempts to substitute "subsequent to" for "after." 
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Proven -- Although a proven adjective, stick to proved for the past participle. "A proven guilty 
person must first have been proved guilty in court." 

Provided, providing -- Provided (usually followed by "that") is the conjunction; providing is the 
participle. 

Reason why -- Omit why if reason is used as a noun. The reason is...; or, the reason is that... (i.e., 
the reason is the why). 

Since -- has a time connotation; use "because" or "inasmuch as" when either is the intended 
meaning. 

Small in size, rectangular in shape, blue in color, tenuous in nature, etc. -- Redundant. 

That and which -- Two words that can help, when needed, to make intended meanings and 
relationships unmistakable, which is important in reporting scientific information. If the clause 
can be omitted without leaving the modified noun incomplete, use which and enclose the clause 
within commas or parentheses; otherwise, use that. Example: "The lawn mower, which is 
broken, is in the garage." But, "The lawn mower that is broken is in the garage; so is the lawn 
mower that works."...That is broken specifies the particular mower being discussed, whereas 
which is broken merely adds additional information to the sentence. 

To be -- Frequently unnecessary. "The differences were [found] [to be] significant." 

Varying -- Be careful to distinguish from various or differing. In saying that you used varying 
amounts or varying conditions, you are implying individually changing amounts or conditions 
rather than a selection of various or different ones. 

Where -- Use when you mean where, but not for "in which," "for which," etc. 

Which is, that were, who are, etc. -- Often not needed. For example, "the data that were related 
to age were analyzed first" means that the data related to age were analyzed first. Similarly, for 
"the site, which is located near Ames," try "the site, located near Ames" or "the site, near Ames." 
Rather than "all persons who were present voted," just say that "all persons present voted." 
Rephrasing sometimes can help. Instead of "a survey, which was conducted in 1974" or "a 
survey conducted in 1974," try "a 1974 survey." 

While -- Preferably not if, while writing, you mean and, but, although, or whereas. 

Remember that a research report should communicate and record information as accurately and 
concisely as possible. The purpose is to report, not to impress with elegance. Excess wordage, 
tortuous construction, unnecessary detail, duplication, repetition, third-person passive pseudo-
objectivism, etc., obstruct rather than facilitate communication. It's the message that is important, 
not sheer numbers of words. Use precise words and expressions of unmistakable meaning; avoid 
the clouded, ambiguous, vague, and needlessly complex. 

Beware of misplaced or dangling modifiers and pronoun antecedent problems. 
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The difficulty here is that you, as the author, know exactly to which each has reference even 
though not explicitly stated. Your reader, however, doesn't have this advantage, and the result 
may be confusing, misleading, or funny. EXAMPLES: 

Modifier problems 

"Using multiple-regression techniques, the animals in Experiment I were..." 

"Based only on this doubtful inference, we find the conclusions not supported." 

"The determinations were made on samples using gas chromatography." 

"In assessing the damage, the plants exhibited numerous lesions." 

"The spiders were inadvertently discovered while repairing a faulty growth chamber." 

"Settling in the collected effluent, we observed what was determined to be..." 

Ambiguous pronoun antecedents 

"The flavor was evaluated by an experienced taste panel, and it was deemed obnoxious." 

"All samples in Lot II were discarded when the authors found that they were contaminated with 
alcohol, rendering them unstable." [and unable to think clearly?] 

"The guidelines were submitted to the deans, but they subsequently were ignored."  



BISC 195 Cannon Lab 1/23/07 
  15 of 26 

 

  
 
GUIDELINES ON STYLE FOR SCIENTIFIC WRITING 
Will G Hopkins PhD 
Department of Physiology and School of Physical Education, University of Otago, 
Dunedin 9001, New Zealand. Email: will.hopkins@otago.ac.nz 
Sportscience 3(1), sportsci.org/jour/9901/wghstyle.html, 1999 (4397 words) 
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In this article I present the elements of scientific style, ranging from the 
specifics of punctuation and abbreviations through to the flow of ideas in the 
document.  I also deal with presentation of data, common grammatical 
errors, and citation of publications.  The guidelines are generally consistent 
with the style promoted by the American Psychological Association. 

KEYWORDS: data presentation, grammar, punctuation, publishing, 
research 

 
Punctuation 
Hyphenation 
Italics and Bold 
Fonts and Symbols 
Abbreviations and Acronyms 
Headings, Paragraph Styles, and Lists 
Numbers and Statistics 
Tables 
Figures 
Use of Words 
Grammar 
Flow of Ideas 
Style for Cited Publications 
References 
 
In this article I provide guidelines for writing in scientific style, starting with the detail of 
punctuation and working up through to the whole document. The guidelines are based on 
material presented in the publication manual of the American Psychological Association (1994).  
I indicate departures from APA style in brackets, thus: [APA:...]. You can access the APA 
manual and related material via the links provided by Dewey (1998). 
 

PUNCTUATION 
• Insert a comma wherever there would be a slight pause between words or phrases in the 

spoken sentence.   
• Insert a semicolon between two parts of a sentence; the proviso is that both parts must be able 

to stand alone as separate sentences. 
• Use a colon to introduce an explanation or an example of something: here is an example. If 

there are several simple explanations or examples, separate them with commas; otherwise, use 
semicolons. 
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• Avoid excessive use of parentheses ( ). Use them to make an aside (an extra remark) only if 
commas could be confusing.  Never use parentheses within parentheses: find another way of 
saying it. 

• Use brackets [ ] for material inserted into a quotation and ellipsis (three dots) for material 
omitted: According to Smith (1999), "few such [descriptive]  studies were doneÉ  before 
1950." 

• Use dashes--two hyphens with no spaces anywhere--for emphatic asides. 
• Use one or two spaces after a period, colon, or semicolon.  Note, though, that Web browsers 

delete more than one space unless you make them non-breaking spaces. 
• Use double quotation marks (") for speech and verbatim quotations. 
• If a quotation is long, type it as an indented block of text without quotation marks, as shown 

in this example: 
According to Smith (1982)... 

The "newbie effect" disappeared when behaviors were studied in this manner.  
Examples of methods included indirect observation, self-reports, and retrospective 
questionnaires.  (p. 276) 

• Use double quotation marks the first time you introduce a newly coined or slang term; do not 
use quotation marks thereafter. 

• Don't use "smart quotes" (66 and 99), because they create problems when translated into Web 
documents. 

• Use single quotation marks (') for quotes within quotes. 
• Use the apostrophe (') to denote possession:  

an athlete's responses, two athletes' responses.   
But note that its = of it, whereas it's = it is. 

• Put commas, semicolons, colons, and periods outside closing quotation marks: "this", for 
example, but not "this," or "this."  Exception: "If the quotation ends in a complete sentence, 
the period is part of the quote and should therefore go inside the quotation marks, like this."  
[APA: all punctuation goes within the quotation marks.] 

• Use of and/or instead of or is acceptable when you want to emphasize either or both. 
• The forward slash (/) can be used instead of or in sentences that are already replete with ands 

and/or ors. 
• Use Title Case (initial upper-case letters for words of four or more letters) in: 

- the title and subheadings of your article; 
- titles of journals; 
- titles of books or articles in the text, but not in the reference list; 
- proper nouns, including trade names (Wilks's lambda, Aspro, the Web and a Web site, but 

not in a website); 
- names of tests (the Stroop Color-Word Test); 
- nouns followed by numbers (on Day 2, in Group B) but not in the control group; 
- names of institutional departments (Department of Sport Science, University of Wherever), 

but not of disciplines (a department of sport science); 
- references to sections of the article (in the Methods section; see Results; in Figure 1; in 

Table 2; see Appendix 3; in Chapter 4). 
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HYPHENATION   
• Use your spelling checker to decide whether to include a hyphen with a prefix. If the word is 

not recognized without a hyphen, put one in.  Examples: non-athlete, ultra-marathon, pre-
treatment.  [APA: use a hyphen only with self-.] 

• Here is the paradigm example of hyphenation of adjectives or nouns: a clear-cut case.  (If you 
wrote a clear cut case, you would imply a cut case that was clear.  The emphasis in 
pronunciation also provides a clue.)  More examples: role-playing technique, two-way 
analysis of variance, high-anxiety group.  Hyphenation is not necessary if the first word is an 
adverb or comparative adjective (according to APA, anyway): widely used text, randomly 
assigned subjects, higher anxiety group.   

• Note also: t-test results, but results of t tests; student-centered teaching, but the teaching was 
student centered. 

• Note also: long- and short-term memory; 2-, 5-, and 10-min trials. 
 

ITALICS AND BOLD 
• Use italics for emphasis and bold for strong emphasis. Avoid italic bold, which does not 

always show up as bold in some browsers. [APA does not use bold.] 
• Use italics in expressions such as the term whatever, and for listing descriptors of a scale.  For 

example, items on the 5-point scale ranged from not at all to always. 
• Put the title of a paper, book, or journal in italics in the body of the text.  In the reference list, 

titles of papers are in normal case. [APA uses quote marks for titles of papers in the text.] 
• Put headings in BOLD UPPER CASE. 
• Put subheadings in Bold Title Case. [APA: italic.] 
• Put sub-subheadings in Plain Title Case. 
• Do not use italics for foreign words and abbreviations common in scientific English, such as 

ad lib, per se, et al., via, ad hoc, post hoc, a priori, a posteriori. 
 

FONTS AND SYMBOLS 
• Keep the fonts shown in the template of the article you are writing: Times New Roman for the 

body of the text, and Arial (PCs) or Helvetica (older Macs) for the headings and 
subheadings. 

• You may use Insert/Symbol from the menu bar of Microsoft programs. Choose the normal 
text font to get these symbols: ± ° · µ. Choose the Symbol font to get  ± ° ⋅ Δ α β γ δ λ µ ≤ ≥ ≠ 
≈ √ ∑ and so on.  

• Make a non-breaking space in Word documents with option-spacebar on a Mac, and with 
control-shift-spacebar in Word on a PC. You can also use the Special Characters sub-window 
of the Insert/Symbol window to get a non-breaking space. 

• Macintosh users can also produce the following limited set of symbols by use of shift, option 
and command keys: ° ± … · and the usual accent marks and international letters of the 
alphabet. Do not attempt to produce any other symbols using shift, command or option keys, 
because the symbols do not transfer to Web documents via Word.  Use Insert/Symbol for 
other symbols. 
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ABBREVIATIONS AND ACRONYMS 
• An abbreviation or acronym (short name) is justified only if the full expression is excessively 

long or if the abbreviation is well known to all researchers in the discipline.  Even so, an 
easily understood short form of the expression that avoids abbreviations or acronyms is 
preferable.  

• If you must use an abbreviation, define it in parentheses the first time you use it: for example, 
body mass index (BMI), maximum oxygen uptake (VO2max), the fatigue dimension of the 
Profile of Mood States (POMS-fatigue).  

• Use the following well-known Latin abbreviations only within parentheses: that is  (i.e.), for 
example (e.g.), and so on (etc.).  Do not use the abbreviations for namely (viz.) or compare 
(cf.), which few people understand. [APA allows these two abbreviations.]  

• Use vs (versus) and et al. (and others) inside or outside parentheses without defining them.   
• Use Note: instead of N.B. (note well). 
• Use abbreviations without explanation for the following terms in the Summary, but define 

them in the Methods: standard deviation (SD), 95% confidence interval (95%CI), 95% 
confidence limits (95%CL). 

• Note the lack of periods in acronyms and the lack of apostrophes in their plurals: ACSM, 
APA, IQ, IQs. 

• Use no periods or spaces in abbreviations of countries: US, UK, NZ.  [APA has periods and 
spaces.] 

• Use a period only if the last letter of the abbreviation is not the last letter of the word, as in 
these examples: Prof.,  Dr,  Mr, Ms, Vol. 1, p. 3, p. 23-25, 2nd ed., et al., vs, etc., and so on. 
[Minor departures from APA style here.] 

• Use the following Systeme Internationale (SI) abbreviations for units of measurement 
(Young, 1987) [APA uses some of these abbreviations.] 

meter  m millisecond  ms 
gram  g second  s 
kilogram  kg minute  min 
mole  mol hour  h 
liter  L (not l) day  d 
milliliter  ml week  wk 
degree  °C year  y 

• Never add an "s" to the above abbreviations. 
• Use the style ml.min-1.kg-1 for scientists and ml/min/kg for non-scientists. 

 

HEADINGS, PARAGRAPH STYLES, AND LISTS 
• Use the heading, subheading, font, and paragraph styles appropriate for the publication you 

intend you submit your article to.  [APA has a confusing hierarchy of headings.] For 
Sportscience the styles are shown in the templates for the article and are included in the Styles 
pull-down in the menu bar.  Here are the main ones: 

TITLE OF DOCUMENT:  Optional subtitle 14-pt Arial 
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HEADING in 11-pt arial 

Subheading in 11-pt Arial 

Sub-subheading in 11-pt Arial 
First paragraph in 11-pt Times New Roman... 

• Use this convention for an itemized list within a paragraph: (a) first item, (b) second item, and 
(c) the final item.  If one or more items contain a comma, use this convention: (a) separate the 
items with semicolons, as shown in this example; (b) second item, etc.; and (c) the final item.  
Include the letters only if you refer subsequently to one or more of the items: for example, 
Item (b). 

• Use bullets to list points that are complete sentences, as shown throughout this document. 
[APA does not use bullets.] Exception: use numbered points if you want to refer subsequently 
to one or more of the points by number. For example: 
1. Use a numbered list for items that could stand alone as paragraphs. 
2. Do not try to include two or more paragraphs under one number. 
3. Somewhere in the article you would have to refer to one or more of these numbered points, 

for example Points 1 and 2, above. Otherwise you would list them with bullets.  
 

NUMBERS AND STATISTICS 
• Use tilde (~) to mean approximately equal to. 
• Numbers beginning a sentence must be spelled.  Rewrite a sentence so you don't start it with 

numbers greater than ninety-nine. 
• Note: one, two, three… nine, 10, 11, 12…  Exceptions: a 2-m tape measure; 3 million. 
• Put a space between numbers and units: for example, 75 kg. Exception: 75%. 
• Note: 0.32, not .32. 
• Note: 143, 2,461 or 2461, 21,278, 1,409,000… 
• When you quote numbers, make sure you use the minimum number of significant digits or 

decimal places.  For example, 23 ± 7 years is easier to read than 23.4 ± 6.6 years, and the loss 
of accuracy is not important in most situations. 

• Use the appropriate number of digits: two significant digits for standard deviations (one digit 
if the standard deviation is for a descriptive statistic like height or weight, or if precision is not 
important); two decimal places for correlations, two significant digits for percentages. 
Examples: 73 ± 5; r = 0.45; r = 0.08; 16%; 1.3%; 0.013%.  

• If it is more convenient to show p values than confidence limits, show the exact p value to one 
significant digit (for p < 0.1) or two decimal places (for p > 0.10).  Do not use p < 0.05 or p > 
0.05.  Examples: p = 0.03; p = 0.007; p = 0.09; p = 0.74. (The exact p value is important for 
anyone using your data to calculate confidence limits or using your data in a meta-analysis.) 

• Make sure the significant digits of the mean and standard deviation are consistent. Examples: 
20 ± 13; 0.020 ± 0.013; 156 ± 7; 1.56 ± 0.07; 15600 ± 700. 

• Use the standard deviation as a measure of spread.  Do not use the standard error of the mean. 
• Avoid test statistics like t, F and χ2, but if the journal insists on them, show only two 

significant digits. 
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• Show 95% confidence intervals for effect statistics like a correlation coefficient or the 
difference between means. 

• Interpret the magnitudes of outcomes in a qualitative way, using both your experience of the 
magnitudes that matter in this area of human endeavor and also any published scales of 
magnitudes (e.g., Cohen, 1988; Hopkins, 1998).  You must interpret the observed effects and 
the confidence limits.  For example, you might have to say that you observed a moderate 
effect, but that the true value of the effect could be anything between trivial and very strong. 
 

TABLES 
• Create tables with the Table pull-down in Word.  Do not use tabs. 
• Examples of tables in Sportscience style are shown in Tables 1 and 2.  
 

Table 1:  A simple generic table for articles at the 
Sportscience websitea. 

heading heading heading 

item itemb item 

item item item 

item item item 

item item item 

item item item 
aPut any footnotes here.  Note that the caption and 
footnotes are in cells of the table. 
bNumber footnotes as shown. 

Table 2:  A complex tablea. 

 heading heading heading 

Subheading1 

 item itemb item 

 item item item  

Subheading2 

 item item item 

 item item item 
aPut any footnotes here.  Note that the caption and 
footnotes are in cells of the table. 
bNumber footnotes as shown. 

 

FIGURES 
• Note these rules for choice of figure format: 

- line diagrams or scattergrams if independent  and dependent variables are numeric; 
- bar graphs if only the dependent variable is numeric; 
- bar graphs or pie charts for proportions.  
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• Do not use scanned images of graphs or diagrams, because the lines and symbols become too 
"pixelly." Draw the figures directly in a computer, using preferably PowerPoint, Excel, or the 
drawing window of Microsoft Word.  

• Make sure the fonts and any symbols are big enough. 
• Do not make figures any wider than ~14 cm, because they need to be viewable in a Web-

browser window without the reader having to scroll sideways.   
• When using Word, paste each figure directly into the text using Paste Special…, unselect 

Float Over Text, and paste them in as bitmaps or drawings.  Also, make sure the figure is 
displayed at 100% size and that it looks OK when the document is displayed at 100% 

• Put the figure into the cell of a table, as shown. Place the title and any footnotes for the figure 
in cells above and below the figure.  The style for this text is 11-pt Arial. 

• Place each figure or table immediately after the paragraph that first refers to it.   
• See the examples (Figures 1-4).   

 
Figure 1:  Informative title for a time seriesa. 
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Group C Group D
 

Data are means. Bars are standard deviations 
(shown only for Groups B and C). 
aUse letters to label footnotes, if necessary.  
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Figure 2:  Informative title for a scattergram. 

-20

0

20

40

60

80

100

-20 0 20 40 60 80 100

X variable (units)

Y 

variable

(units)

variable Y1 variable Y2 variable Y3

 

 
Least-squares lines are shown for each 
variable. 

 
Figure 3:  Informative title for a bar graph. 
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dependent variable (units)
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Data are means. Bars are standard deviations. 
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Figure 4:  Informative title for an outcomes 
figure. 

-6 -4 -2 0 2 4 6

effect variable (units)

subgp A subgp B

Group 2

Group 3

Group 1

 
Data are means.  Bars are 95% confidence 
intervals. 

 
• Connect the points in a line diagram with line segments.  Show curves only if you are 

modeling a curve to the data. 
• Change the color and shape of symbols for different groups of points:  

(This strategy helps color-blind readers.) 
• Show scattergrams only for a good reason (e.g. to call attention to outliers, a nonzero 

intercept, heteroscedasticity, or a nonlinear trend); otherwise state the correlation coefficient 
and/or standard error of the estimate without a figure. 

• Hierarchical diagrams summarizing the relationships between concepts or variables can be 
confusing.  Make them as simple as possible. 
 

USE OF WORDS 
• Use a US-English spelling checker. 
• Make sure you use words according to the precise meaning understood by the average person. 
• Ideally, you would check whether every word could be deleted or replaced by a better one. 
• Aim for economy: because instead of based on the fact that; for or to instead of for the 

purpose of.  Similarly: there were several subjects who completed…; it is suggested that a 
relationship may existÉ ; both alike; one and the same; a total of n subjects; four different 
groups; absolutely essential; found previously; small in size; in close proximity; very close to 
zero; much better; period of time; summarize briefly; the reason is because; also included; in 
order to; except for. 

• Aim for precision: patient or gymnast instead of subject; concentration or frequency instead 
of level. 

• Don’t generalize unnecessarily.  For example, don’t say some if you know of only one 
instance. 

• This on its own is known as an ambiguous antecedent.  Use instead this test or this problem or 
whatever. 

• Avoid hype (hyperbole).  Words like very and extremely are usually unnecessary. 
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• Affect or effect?  Temperature affected the outcome.  There was an effect on outcome. Try this 
to help you remember which is which: Affluence affects attitudes.  The effects of effluent are 
everywhere. Note also: the new regime effected (i.e. produced) substantial changes. Affect can 
also mean emotion. 

• Note these singular and plural forms: criterion, criteria; datum, data; medium, media; 
phenomenon, phenomena. 

• Don’t use however or its synonyms twice in one paragraph, because changing the direction of 
an argument twice in one paragraph may annoy readers. 

• Don’t use however more than once every 10 paragraphs.  Try a thesaurus for synonyms.  
• Keep jargon (technical terms) to a minimum.  Explain any that you have to use.  
• Avoid the so-called non-human agent.  For example, use the authors concluded thatÉ  rather 

than the study concluded thatÉ . 
• Avoid colloquialisms, such as steer clear of.   
• While sounds more modern than whilst. 
• Avoid as such.  Poor: The SCAT is a reliable test of state anxiety.  As such, it is suitable for 

experimental studies.  Better: The SCAT is a reliable test of state anxiety; it is therefore 
suitable for experimental studies. 

• Avoid her, his and any other sexist language, even if the subjects are clearly of one gender. 
• The following APA rules, in my view, are old fashioned and need not be adhered to strictly: 

- Use while and since to refer to time.  Do not use them when the meaning is whereas, 
although, or because.   

- Don't start sentences with because, since, or as.  
 

GRAMMAR 
• Make sure you write well-formed sentences, and keep their structure simple.  
• Use the first person (I or we tested six runners…) rather than the passive voice (Six runners 

were testedÉ ). Similarly, say Smith reported instead of reported by Smith. 
• With comparatives (more than, less than), the than may need to be than that of or than with or 

than by etc. to clarify the meaning.  Similarly, similar to may need to be similar to that of.  
Examples: The measure was more valid than that of Smith et al. (1994).  We experienced 
fewer problems with the revised instrument than with the published version.  The method was 
similar to that of an earlier study. 

• Don't use a long string of qualifiers in front of a noun: a modified test of cognitive function is 
better than a modified cognitive-function test.  

• Avoid grammatically questionable formal cliches, such as: Based on these results, it is 
concluded that…  and The results showed thatÉ  

• Use the past tense to report results (yours or others').  Use the present tense to discuss them.  
We have found thatÉ ; Smith (1989) reported a similar result.  A simple explanation of these 
findings is thatÉ  

• Avoid so-called misplaced modifiers: When sedentary, protein supplementation resulted inÉ   
Athletes were consulted when designing the questionnaireÉ   If necessary, subjects were 
testedÉ   Based on these results, we concludeÉ   The next two examples are marginal:  Using 
stable tracers, it is possible to measureÉ   Given the importance of body mass, there has been 
little study of its effectsÉ  Note that a noun was verbed to verb something (e.g. an experiment 
was performed to test this hypothesis) is also technically incorrect but is used so widely that it 
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has to be accepted.  A noun was verbed (by) verbingÉ  is also acceptable.  The active voice 
would avoid these awkward expressions. 

• Put only, partly and mainly next to the word they modify: The test consists only of new items. 
• Note: partly vs wholly; partially vs completely. In the same vein, continual = repeated, 

whereas continuous = without a break. Not many writers get these right! 
• The following rules are broken so frequently that I doubt whether they can be considered rules 

any more.  
- Which or that?  Simple rule: Which always follows a comma (and a pause), but that never 

does.  This study, which cost $10,000, was a success.  The study that cost $10,000 was a 
success. 

- Owing to or due to?  Simple rule: Owing to always has a comma, due to never does.  The 
data were lost, owing to computer malfunction.  The loss of data was due to computer 
malfunction. 

- An adverb is placed usually after the verb.  Placing it before the verb produces a split 
infinitive.  For example,  to boldly goÉ is acceptable if you are emphasizing go, but if the 
emphasis is on boldly, to go boldly is better. 
 

FLOW OF IDEAS 
• Focus your thoughts by writing the summary first, even for articles that don't require one. 
• Three ways to help get your ideas in a sensible sequence are to make an outline in the form of 

headings, to put the draft aside for days or weeks, and to get others to comment on the drafts. 
• The first sentence of a paragraph usually sets the topic for that paragraph.  Don’t have any 

unlinked ideas (non-sequiturs) in the same paragraph. 
• A paragraph must consist of more than one sentence. 
• Try to make the ideas within each section flow together. 
• Don’t put things in the wrong section or subsection.  Skim the finished document to make 

sure. 
• When appropriate, keep the order of ideas the same in different sections of the article. 
• Check that you don't contradict or repeat yourself in different sections of the article. 
• Aim for simplicity: many readers are less intelligent and less knowledgeable than writers. 

 

STYLE FOR CITED PUBLICATIONS 
• Use Endnote or a similar reference-managing software to deal with more than a few cited 

publications (references).  
• Cite references consistently in the style required by the publisher.  If the style does not exist in 

your referencing software you will have to find something close, then either edit the style or 
edit the final list of references.  Check that the style format in the software is correct: 
sometimes the format in which you have entered the references makes a difference. 

• Make sure you give part numbers for journals or magazines that start with page 1 in each 
issue (e.g. Physician and Sportsmedicine).  

• Make sure every publication referred to in the article is in the reference list, and vice versa.  
• There is no agreed style for citing material published only on the Web. See American 

Psychological Association (undated) for a short Web page on the problems. See also the Web 
document by Land (1998).  
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