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Title

Purpose: To attract readers interested in this field of study. The importance of the title cannot be
ovastated as it is a maor deerminant of whether the pagper will beread. It is the only aspect of
the article tha appears in tables of contents and in many of the databases used for literature
searches.

Content: The title should indicate the focus of the pgoer, and should contain enough relevant
“keywords’ (i.e., search terms) to enable readers to find this pgoe when searching a relevant
database.

Style: There aretwo types of titles:
1. Descriptive titles, which states the focus of the study:
Theeffect of heatonice.
2. Condusontitles, which providethe authors main conduson fromther study.
Heat meltsice.

For research articles, many prefer a descriptive title. It “lets the data speak for themselves’ (an
important conagpt in research) and alows the author to provide the necessary restrictionson the
condusons - restrictions tha the title cannot accommodae. (For example, that heat melts ice
only as long as sufficient time is provided to alow the ice molecules to reach the melting point
of water, which is 0°C for pure water at sealevel.)

There is another reason to choo% descriptive titles: Should evidence later come to light tha
indicates the authors' condugon is incorrect, the authors curriculum vitae will not contain a
permanent reminde of this mistake! In some cases, a joumd’s Instructions to Authors will
gpecify which style of title to use.

Often authors are asked to provide a second, briefer title (often 30 characters). Referred to as the
running title, thistitle will appear as a header on every other page of the printed article. Like the
full title, therunning title should be chosen with care.

Length: A title should be short yet provide enough keywords so that individuds will be able to find it
when searching relevant daiabases. A general recommendationis 5-10words



Authors
Purpose: To specify theindividuds responsble for theresearch presented in the pgper.

Content: Thed€finition of who should be an author (and in wha order thelist should be provided, see
bdow) varies with the field, the culture, and even the research group. Because of this potential
for ambiguity, the rules to be used for determining authorship, induding the order of authors,
should beclearly agreed uponat the outset of a research project.

Our bdief istha authorship denotes an “intellectud contribution” to thework, and tha an author
should be able to explain and defend the work. This definition of authorship is probaly the most
common oneamong researchers and joumd editors. Note that within this framework, “honomry

authorship” — listing someoneas an author who has not made an intellectud contribution (e.g.,
the head of the department or that individud who provided the fund9g — would be consdered
unehical.

In many areas of science, students typically publish papers in which ther advisor is an author.
However, in some othe fields e.g., eduation and many areas of the humanities, students
frequently are the sole author on ther pgoers.

Independent of the method used to determine authorship, it is essential that all authors consent to
be designaed as such and have approved the find version of the manuscript. One author is
chosen as the “corresponding author.” The editor of the joumd will direct all correspondence to
thisindividud who then has responsbility for keeping the other authors up-to-date with regard to
the status of the manuscript.

Style: Like authorship, the order in which the authors are listed varies with field and culture. Often the
order of the authors denotes thar contribution to the work. For example, in some fieldsthe first
author has made the largest contribution, the remaining authors are listed in descending order of
effort. On the other hand, in many fieldsthe senior author (the oneresponsble for overseeing the
project) islisted last, and the person tha did mog of the day-to-day work on the project is listed
first. A third possibility, nolonge very common,isto list theauthors alphébetically.

When possible, it is advisable for researchers to pick a format for thar name that they will
continue to use throughoutther professond life. Thus John A. Jones, John Jones, and J. A.
Jones are each sufficiently different that it might be difficult for someone to know tha each
name refers to the same author. Changing ones name because of marriage provides a particular
chdlengein this regard. Some individuds choo® not to change thar professond name unde
these circumstances. Some women authors prefer to use initials only, to reduce potential bias of
reviewers.

Addresses

Purpose: To indicate theinditution(s) where the research was performed, and to provide readers with a
way of contacting theauthors.
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Content: There are three types of addresses listed on a pape:

1. The main addresses listed unde the names of the authors indicate where the work was
performed.

2. Thecorresponding addressis usudly listed as a footnote to thelist of authors. Thisindicates
to the publisher and, later, to the readers, where the “corresponding author’ can be contacted
with questionsrelated to the article. Recently, many authors have been induding multiple forms
of “addresses,” induding regular mailing addresses, fax nunmbers and email addresses.

3. Current addresses are often listed for any authors who have moved to a different inditution
between thetime tha theresearch was performed and the manuscript is published.

Note tha if an author has moved since completing the research, it is ingopropriate to list thar
current address as the main address. One of the criteria for evaluaing an ingitution is the nature
of thework tha isdoneunde thar augices, and thusan accurate indication of this credit should
be provided.

Style: If theresearch was conducted at more than onedepatment or ingitution, then supescripts should
beused to indicate where each author worked.

Abstract

Purpose: To provide a brief summary of the paper. Along with the title, this is one of the mog
important components of a research article. After reading the title, researchers commonly scan
the abgract to determine what the authors found,and based on this information they often decide
whether to download and read therest of the paper.

Content: Theabdract iswritten as a mini-paper, i.e., it containsthefollowing informationin this order:
1. Introdudion: afew sentencesto putthe problem investigaed into perspective
2. Methods techniques used

3. Resaults: the major results presented in the paper; provide quantitative information when
possible.

4. Discussion: theauthors' interpretation of theresults presented

5. Final summary: the maor condusons and “big picture’ implications Note tha this is the
mog important component of the abgract.

In mog cases, abbreviationsare not pemitted in an abgract.

Searchable daabases and on-line joumds now make it relatively easy to obtain titles and

abgracts of scientific publications One of the implications of this is tha it can no longe be

assumed tha only specialistsin onés disciplinewill read the abgract. Indeed, the readership can

now be assumed to indude policy makers, and both advocates and opponats of the research

performed. Thus authors are advised to take this into accountwhen writing thar abgract by (1)

making it as intelligible as possible to a genera readership, and (2) taking extra care to avoid
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stating thingstha might be misconstrued by readers who are uninformed and/or unsuppotive of
thetype of research described.

Tense: The abdract should be written in the past tense for the authors' work, present tense for general
knowledgeand other researche's work.

Length: Thenumbe of wordspermitted in the abstract is usudly specified in ajoumd’s Indructionsto
Authors. Commonly it is 150-300words

Keywords
Purpose: To aid databases in assigning keywordsto your article.

Content: Generally journdsrequest 6 keywords In assigning key-wordsyour god should beto add
search terms tha will enhance thelikelihoodthat your article will beretrieved by investigaors with
similar interests. Importantly, don’t assign keywordstha are contained in yourtitle, butdo assign
terms tha you use often in performing literature searches.

I ntroduction
Purpose: To providethereader with backgroundon the research described in the paper.

Content: Theintrodudion congsts primarily of the following types of information, generally provided
in this order:

1. Why the study was undetaken: Wha gap in the knowedge of the field were the authors
trying to fill by undetaking this study?Wha prompted these studies? What was the state of prior
knowledge?

2. Thenature of thework performed: Thevariables tha were investigated and the methodsthat
were used.

3. The state of the problem at the end of the study. A brief statement of the major findings
presented in the pgper, and implicationsof the study — for example, how thework contributes to
“thebig picture,” questionsleft unanswered, new questionstha have emerged.

Note: whereas theinformation from #1 and #2 are essential components of an introdudion, some
individuds bdieve tha the information from #3 is optiond. We strongly recommend induding
this information as it hdpsthe reade to evaluae more accurately what they are reading in the
sectionstha follow. This point hdpsto highlight oneof the major distinctionsbeween scientific
writing and many other types of prose writing —in scientific writing everything is doneto awoid
mystery or suspense.

It is essential that the Introdudion provides a brief but scholarly review of the relevant literature
with appropriate references (see “References,” bdow). Authors should ndather unduly inflate
ther contribuionsnor obscure controversy by ignoring pgpers tha have already been published.

Abbreviations should genegaly not be used in the title or abgract, and only sparingly in other
pats of the manu<ript. A rule of thunb is notto use an abbreviation unless theword is used at
least 10 times or is best recognized in its abbreviated form. When an ablreviation is to be
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employed, it should be defined the first time it is used and then always used thereafter. For

example,

The questionnare was given to 100 employees of the Environmental
Protection Agency (EPA), aswell asto 50 former EPA employees.

Mog joumds will providealist of abbreviationstha do not need to be defined because they are

commonly used. Consult thelngructionsfor Authors.
Tense: What theauthors did/foundisin the past tense; everything else isin the present tense.

Length: Generally nat more than 500words

M ethods

Purpose: The methods section serves two functions (1) to enable readers to evaluate the work

performed (e.g., did the authors use the mos appropriate and accurate techniques for ther
work?), and (2) to permit readers to replicate the study if they desire to do so.

Content: All aspects of the methodobgy used in the study must be described thoroughly enoughso that

scientists working in that field could replicate the work. This indudes both wha was used as
well aswha was done hence, sometimes this sectionis referred to as “Methodsand Materials.”

If the method has aready been published in the scientific literature (whether or notit was written
by the same authors), readers should be referred to the origind description for the details of the
method. However, it is important to indude enough information so tha readers are able to
evauae the work being presented without having to refer to another publication. This means
specifying the critica variables for tha type of work, for example, how long the samples were
incubaed, how many minutes subjects were alowed to work on a task or wha strain of
laboratory rats were used. In addition, it is essential to indicate any deviationsfrom the method
cited.

The company (induding city and state) tha manufactures a paticular reagent is specified to
reduce ambiguity. Similarly, the modd number for a piece of equipment is often indicated.

Tense: Past tense.

Style: If several different procedures are described, it is preferable to subdivide the methods section via

theuse of headings This enables readers to refer quickly back to a specific method.

Results
Purpose: To providethedaa collected.

Content: The contents of the Results section depend ontypeof article:
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In full-length research articles, the more common type of article, only daa - wha was observed
- is induddl in this section. Interpretations should be reserved for the discussion section. The
idea behind this format is to “let the data speak for themselves.” However, some authors like to
includesome introdudory or trandtion materia to hdp theflow of this section.

In short research articles (Sometimes caled “short” or “brief” communicationg, results and
discussion (interpretation) are sometimes mixed. Refer to the joumds Ingructionsto Authors
for guidance.

Tense: Authors' results should bein past tense, and general statementsin present tense.

Style: If the results of several different experiments are described, it is preferable to subdivide this
sectionviatheuse of headings

Length: Thisusudly istheshortest section of a manusript.

Discussion

Purpose: To provide the reader with a plaugble interpretation of the daa reported and to relate these
findingsto what previousinvestigaionshave fourd.

Content: The section provides thefollowing information, generally in this order:

1. Summary of condusions wha the authors condude from ther daa, for example,
relationships between variables, trends etc. Often asthefirst paragraph; sometimes as numbered
points.

2. Relation to other results: the relationship between these findings and previous work, e.g.
“suppotsthefindingsof Alvarez et a., (1994” or“iscontrast to ...”

3. Aberant results: any abnomalities or exceptionsinhaent in the daa or in relation to with
respect to the scientific literature, and if possible, explanationsfor these aberations (Note: item
#3 and #4 may beintermixed.)
4. Implications theoretical or practical implications of the work, i.e., “the big picture”. For
medically relevant research how these findingshdp to understand disease pahogenesis, or how
they will affect clinical practice, drug development, etc.
5. Grandsummary: asummary of theresults and conclusonsreported in the pagper

Tense: Current knowledgeis stated in present tense, the authar’ swork is stated in past tene.

Style: If headingswere used in theresults section, it convenient for the reader if therelevant portions of
thediscussion are presented with the same headings.

Length: generdly, upto 1500words
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Acknowledgments

Purpose: To recognize and thank those individuds and organizationswhose contributionsto the work
presented should be acknowledged but are not extengve enoughto merit authorship.

Content: When applicable, thefollowing informationis presented in this order:

1. Individuds other than authors who made a significant contribution to theresearch by donding
important reagents or materials, collecting daa, providing extensve advice on drafts of the
manuscript, etc. Typicaly, the nature of the contributionis noted; for example

The authors thank Dr. Marcia Jones for providing the genetically
modified mice used in these studies, and Mr. David Wendal for his
assistance in analyzing thetissue sanples.

2. If thework has been presented at a conference, then thisis often noted. For example,

Portions of this work were presented at the 25" Annual Sogety for
Neuroscience Meeting, November 11-16, 1996 San Diego, CA.

3. Organizationsthat funded theresearch. Thegenera format for thisinformationis
This work was suppotted by U.S. Public Health Sevice Grant MH43947.

Note tha it is essential to get pamission from any individud whos hdp is acknowmedged. Also,
for many scientific sodeties and joumdsiit is essentia to disclose any finandal suppot tha has
been provided for thework.

Length: Limit to significant contributors.

References
Purpose: To providethefull citationfor article referenced in thetext.

Content: A complete reference indudes all of the authors' names, the title of the article, the joumd
name, thevolume nunber, page numbers, and theyear of pubication.

Style: A wide range of styles is used for citing references in the text and bibliography. Check the
joumd’s Indructionsto Authors for information aboutthe content and formatting of references.
Use Endnote or another reference program to generate your bibliography.

Within thetext, articles are cited by providing theauthor and year of thearticle (e.g., Fischer and
Zigmond, 1996) When there are more than two authors, the first author is provided togeher with
e. al. (eg., Fische et d..., 1996) If more than one reference is cited for a given point, they are
usudly listed in chronological order (e.g., Zigmond and Fischer, 1995; Fischer et a., 1996) If
there is any ambiguity, aletter can be added to theyear of publication (e.g., Fischer et a., 1995a
1995b)
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At theend of the pagpe alist of references, or bibliography, is provided. Thislist mug be limited
to thereferences cited within thetext and mog often is provided in dphéabetical order.

In some cases citationsappear in thetext as nunbers, usudly a supescript, which then refer to a
paticular itemin thereferencelist.

It is the obligaion of the authors to provide a scholarly listing of the primary references of
relevance to the pgpe. Authors are obliged to do a thorough review of the key areas of the
scientific literature as pat this process. In general, origind research articles rather than review
articles should be cited, and the research articles should be the earliest ones tha made the
paticular finding.

It is essential tha authors check each reference that they cite. Simply copying a reference from
thebibliography of a published paper isinadequae since errors in referencng are very common.
In checking areference, authors mug not only make sure tha thecitationis accurate but also tha
thetext actudly suppotsthepoint for which it beng used as areference.

References tha are not readily available or are in a languaye not understood by the author
present a paticular chdlenge In the former case, mog libraries provide a service tha enables
authors to obtain pgoers from a wide range of other libraries. An alterndive tha is sometimes
available isto contact directly theauthor of thearticle in question and request a copy.

Articles in foreign languages sometimes provide enoughinformation in ther tables and figures
to pemit an accurate comprehenson of ther results, even if the languae itself is not
undestood. Inthisregard it is hdpful tha anumber of scientific terms are the same in English as
in many other languayes. Alterndively, it usudly is posible to have an article trandated by a
local service.

If areference cannotbe checked by the author, theonly aternative to notcitingit isto citeit asa
seconday reference (e.g., Hooke 1665 ascited in Fischer, 1995.

If citations are needed for more than one point in a sentence, it is hdpful for the reader if the
citationsappear throughoutthe sentence, rather than as a collection at the end. For example,

Previousstudies have shown that this compoundcan exist in a solid (WangandBeauford, 1993,
liquid (Jones et al., 1992) or gasous(Diaz 1995)state.

Length: Idedlly, apaoe will list all thereferences necessary to doaument each point tha is made by the
authors. In practical terms, however, mog joumals will impose a limit in order to conserve
gpace. A rule of thumb is no more than 6 references for a paticular pant and no more than 100
references pe pger.

Tablesand Figures

Purpose: To report data tha are too numerousor complicated to be described adequaely in thetext; to
reveal trendsor paternsin thedaa

Content: Tables, possible figures indude graphs (bar, line scatter), diagrams, cartoons(i.e., chemical
structures or mechanisms), and phobgraphs
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Style: Figures are usudly in black and white. Color is extremely expengve to publish, and should only
be used when it provides uniqueinformation.

Number: Limit the nunmber of tables and figures to those tha provide essential information that cannot
beadequaely presented in text.

Table and Figure Legends

Purpose: To provide a knowedgeable reader with the information required to undestand the table or
figure.

Content: Thecompostion of alegend dependsthe daa. Thelegend should provide specific information
on how the experiments were peformed to generate the data. In addition, statistical information
is often provided. The legend should not summarize or interpret the results. Legends may
indude
1. Thenumber of times an experiment was peformed or acondition was tested.

2. Definitionsfor thevaluesin thetable or figure.
3. Thegatigtical test used to andyze thedaa
4. Whether thetest was “onetailed” or “two-tailed” (if relevant)

5. Thep valuetha was used to deermine significance

6. If an asterisk or othe mark is used in the table or graph to denote statistically significant
results, then this mark should be defined.

For example, the statistics portion of afigure legend mightlook like this,

n=5 for each condiion. Values represent mean + SE.M. Data were analyzed
usnga onetailed Sudent' st-test. * denotes significance, p < 0.05.

Tense: Past tense.
Style: Each table and figure should be undestandable on its own, withoutreference to thetext.

Within a manu<ript, the placement of thelegend varies depending on whether it refersto atable
or figure:

Table: Thetitle, table, and legend should appear on the same page, in the order listed.
Figure: Each figure should appear on a separate page The numbered legendsare listed oneafter another

(i.e, severd to a page). Thetitle for a figure comprises the first sentence in the figure legend.
Often thetitle for thefigure encapaulates or provides an interpretation of theresult.
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Bibliography of Resour ces

There are manyuseful books aboutwriting research articles. We hawe
listed bd ow a selection of thebest, those that we believe deserve
a placein every technical writer’slibrary.

. Briscog M.H. Preparing Saentific lllugratons A Guide to Better Poders, Presentations and
Publications 2™ Edition. New Y ork: Springer, 199.

We cannot overdate the ussfulness of this book. If you have questions abou
condruding tables and figures, the answer is probably in here.

. Courtil of Biology Editors. Sientific Syle and Format: The CBE Manua for Authors, Editors, and
Publishers, 6" Edition. NY: Cambridge University Press, 1994,

Excdllent reference text.

. Woodford FP (1999) How to Teach Sdentific Communication. Reston, VA: Coundal of Biology
Editors

An outstanding guideto how to teach writing. Indudes a number of "before and after" examples.
. Day, R. A. Howto Write and Publish a Scientific Pape, 5" Edition. Phoenix: Oryx Press, 1998

There are a great many bodks on the subject; this is the best — wise and witty, takes you from
creating thetitle to checking thegdley prodfs. Robert Day has been our teache and the inspiration
for these workshops

© BA Fischer & MJZigmond
www.survival .pitt.edu
survival @pitt.edu

July 9, 2004

Revised Jan. 8. 2007 (SWL)

10

BA Fischer & MJ Zigmond
survival@pitt.edu



