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Written and oral communications skills are probably the most universal qualities sought by 

graduate and professional schools as well as by employers. You alone are responsible for 

developing such skills to a high level. 

 

WRITING TIPS  

 

Before we begin with the core topics of the workshop, here are some helpful writing tips to 

kickstart your thought processes. 

1. The three most important characteristics of a successful writer are personal commitment 

to hard work, self-discipline, and perseverance. 

2. Always seek comments about your manuscript from at least two people who will provide 

honest feedback; then utilize such feedback to improve your work. 

3. A successful writer acquires and uses a variety of writing resources. 

4. You should visualize yourself both as a writer and as involved in the process of writing an 

article. 

5. Identify the kinds of writing you like to do and that you do well. Use this understanding 

as a foundation on which you build your publication efforts. 

6. You should determine who is your primary audience. A journal's stylistic guidelines often 

provides such information. 

7. Have a clear purpose for your article. Write this purpose down if you can. 

8. Be a critic of your own writing, be as objective as possible, but be fair with yourself. 

9. Designate a regular part of each week for your writing and establish deadlines for 

completing aspects of the writing process. Discipline yourself to meet your schedule of 

deadlines. 

10. Design an environment for your normal writing that is compatible and conducive to 

success. 

11. You should understand well the manuscript submission process that is expected by the 

journal to which you will send your article. 

12. Edit your article by looking for problems in word usage, grammar, spelling, and clarity. 

13. Believe in the value of what you are writing about in terms of making a difference for 

readers. 

14. Timeliness of the subject matter about which you are writing is important to most 

journals. 

15. Be sure to match the perspective you are taking with the appropriate journal. Many 

journals restrict their articles to only a few perspectives. 
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16. Two important references for technical support are a dictionary (hard copy or online) and 

appropriate stylistic manual. 

17. Avoid the over use of jargon or technical language in your article unless the audience 

level dictates such use. 

18. There are several text effectiveness criteria you should apply to each article, ranging 

from the value or timeliness of content to the tone or readability of your word. Over time 

you need to develop a style of writing that is your own. 

 

Now we address the  

GENERAL STYLE OF ACADEMIC DOCUMENTS 

Most journal-style scientific papers are subdivided into the following sections: Title, Authors and 

Affiliation, Abstract, Introduction, Methods, Results, Discussion, Acknowledgments, and Literature 

Cited. The sections generally appear in the following order, and the “thought” column will help 

you gauge what each section is about: 

 Thought Manuscript Section  

What did I do in a nutshell?  Abstract  

 What is the problem? Introduction  

 How did I solve the 

problem? 
 Materials and Methods 

 What did I find out?  Results 

 What does it mean?  Discussion 

 Who helped me out?  Acknowledgments (optional) 

 Whose work did I refer to?  Literature Cited 

 Extra Information Appendices (optional) 

Further, it is crucial that you understand and adhere to the stylistic guidelines required by any 

journal to which you intend to submit a manuscript. Many journals will simply return a 

manuscript and request that it be redone according to their stylistic requirements before 

resubmitting it. In addition, some reviewers will question the overall care with which you 
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completed your writing effort if you violate the style expectations. Most journals publish their 

stylistic requirements regularly, make them available upon request, or display them online. Other 

journals simply note that authors need to utilize published guidelines such as the American 

Psychological Association style manual, Council of Science Editors style manual, etc. 

PARTS OF AN ACADEMIC MANUSCRIPT 

An important part of a manuscript is the Title Page, which contains the Title, Authors' Names, 

and Institutional Affiliations. 

Title:  

 Your paper should begin with a Title that succinctly describes the contents of the paper.  

 Use descriptive words that you would associate strongly with the content of your paper: 

the molecule studied, the organism used or studied, the treatment, the location of a field 

site, the response measured, etc.  

 A majority of readers will find your paper via electronic database searches and those 

search engines key on words found in the title. 

The title is not a section, but it is necessary and important. The title should be short and 

unambiguous, yet be an adequate description of the work. A general rule-of-thumb is that the 

title should contain the key words describing the work presented. Remember that the title 

becomes the basis for most on-line computer searches - if your title is insufficient, few people will 

find or read your paper.  

In a paper reporting on an experiment involving dosing mice with the sex hormone estrogen and 

watching for a certain kind of courtship behavior, a poor title would be: 

Mouse Behavior 

Why? It is very general, and could be referring to any of a number of mouse behaviors. A better 

title would be: 

 

The Effects of Estrogen on the Nose-Twitch Courtship Behavior in Mice 
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Why? Because the key words identify a specific behavior, a modifying agent, and the 

experimental organism. If possible, give the key result of the study in the title, as seen in the first 

example. Similarly, the above title could be restated as: 

Estrogen Stimulates Intensity of Nose-Twitch Courtship Behavior in Mice 

Author Names & Affiliations:  

These constitute the names of the primary authors of the study. Generally, the journal will 

specify the format in which the names need to be presented. For example, American Journal of 

Critical Care states “The authors’ full names should be presented in the preferred publishing 

order, with degrees, credentials, ranks, and affiliations. The name, address, e-mail address, and 

telephone (home and office) and fax numbers of the author to whom all correspondence and 

reprint requests should be addressed.”  

Example of a well-constructed/formatted title and author sections: 

Ducks Over-Winter in Colorado Barley Fields in Response to  

Increased Daily Mean Temperature 

  

Ima Mallard, Ura Drake, and Woodruff Ducque 

Department of Wildlife Biology, University of Colorado - Boulder 

Next we come to a section that is the most-read section by readers: 

Abstract  

An abstract summarizes, in one paragraph (usually), the major aspects of the entire paper in the 

following prescribed sequence: 

1. the question(s) you investigated (or purpose), (from Introduction)  

2. the experimental design and methods used, (from Methods)  

3. the major findings including key quantitative results, or trends (from Results)  

4. a brief summary of your interpretations and conclusions. (from Discussion)  

Whereas the Title can only make the simplest statement about the content of your article, the 

Abstract allows you to elaborate more on each major aspect of the paper. The length of your 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#introduction
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#methods
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#results
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#discussion
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#title
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Abstract should be kept to about 200-300 words maximum (a typical standard length for 

journals.).  

The Abstract helps readers decide whether they want to read the rest of the paper, or it may be 

the only part they can obtain via electronic literature searches or in published abstracts. 

Therefore, enough key information (e.g., summary results, observations, trends, etc.) must be 

included to make the Abstract useful to someone who may to reference your work. 

How do you know when you have enough information in your Abstract? A simple rule-

of-thumb is to imagine that you are another researcher doing an study similar to the one you are 

reporting. If your Abstract was the only part of the paper you could access, would you be happy 

with the information presented there? 

The Abstract SHOULD NOT contain: 

 lengthy background information,  

 references to other literature,  

 elliptical (i.e., ending with ...) or incomplete sentences,  

 abbreviations or terms that may be confusing to readers,  

 any sort of illustration, figure, or table, or references to them.  

How to write: 

Write your summary after the rest of the paper is completed. Economy of words is important 

throughout any paper, but especially in an abstract. However, use complete sentences and do 

not sacrifice readability for brevity. You can keep it concise by wording sentences so that they 

serve more than one purpose. For example, "In order to learn the role of protein synthesis in 

early development of the sea urchin, newly fertilized embryos were pulse-labeled with tritiated 

leucine, to provide a time course of changes in synthetic rate, as measured by total counts per 

minute (cpm)." This sentence provides the overall question, methods, and type of analysis, all in 

one sentence. The writer can now go directly to summarizing the results. 

Now we come to the first section of the IMRAD format: 

Introduction 

The function of the Introduction is to: 
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 Establish the context of the work being reported. This is accomplished by 

discussing the relevant primary research literature (with citations) and 

summarizing our current understanding of the problem you are investigating;  

 State the purpose of the work in the form of the hypothesis, question, or 

problem you investigated  

 Briefly explain your rationale and approach.  

The Introduction must answer the questions, "What was I studying? Why was it an important 

question? What did we know about it before I did this study? How will this study advance our 

knowledge?" 

How to write: 

 Begin your Introduction by clearly identifying the subject area of interest. Do this by 

using key words from your Title in the first few sentences of the Introduction to get it 

focused directly on topic at the appropriate level. This insures that you get to the primary 

subject matter quickly without losing focus, or discussing information that is too general. 

For example, in the mouse behavior paper, the words hormones and behavior would 

likely appear within the first one or two sentences of the Introduction. 

 Use the active voice as much as possible. Some use of first person is okay, but do not 

overdo it. 

 The structure of the Introduction can be thought of as an inverted triangle - the broadest 

part at the top representing the most general information and focusing down to the 

specific problem you studied. In other words, organize the information to present the 

more general aspects of the topic early in the Introduction, then narrow toward the more 

specific topical information that provides context, finally arriving at your statement of 

purpose and rationale. 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#introliterature
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWcitations.html
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#intropurpose
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#introrationale
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FAQs 

1. What are the key steps for establishing the context for the Introduction? 

The key is to summarize (for the reader) what we knew about the specific 

problem before you did your experiments or studies. This is accomplished with a 

general review of the primary research literature (with citations) but should not 

include very specific, lengthy explanations that you will probably discuss in 

greater detail later in the Discussion. Lead the reader to your statement of 

purpose/hypothesis by focusing your literature review from the more general 

context (the big picture e.g., hormonal modulation of behaviors) to the more 

specific topic of interest to you (e.g., role/effects of reproductive hormones, 

especially estrogen, in modulating specific sexual behaviors of mice.)  

2. What literature should I look for in my review of what I know about the problem?  

Focus your efforts on the primary research journals - the journals that publish 

original research articles. Cite articles that reported specific results relevant to 

your study. Learn, as soon as possible, how to find the primary literature 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWcitations.html
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#discussion
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(research journals) and review articles rather than depending on reference books. 

The articles listed in the Literature Cited of relevant papers you find are a good 

starting point to move backwards in a line of inquiry. Review articles are 

particularly useful because they summarize all the research done on a narrow 

subject area over a brief period of time (a year to a few years in most cases).  

3. How do I ensure to clearly state my purpose and/or hypothesis? 

It is preferable to use a pat statement like, "The purpose of this study was to...." 

or "We investigated three possible mechanisms to explain the ... (1) blah, 

blah..(2) etc. It is most usual to place the statement of purpose near the end of 

the Introduction, often as the topic sentence of the final paragraph. It is not 

necessary (or even desirable) to use the words "hypothesis" or "null hypothesis", 

since these are usually implicit if you clearly state your purpose and expectations.  

4. How do I deal with presenting the rationale?  

State briefly how you approached the problem (e.g., you studied oxidative 

respiration pathways in isolated mitochondria of cauliflower). This will usually 

follow your statement of purpose in the last paragraph of the Introduction. Why 

did you choose this kind of experiment or experimental design? What are the 

scientific merits of this particular model system? What advantages does it confer 

in answering the particular question(s) you are posing? Do not discuss here the 

actual techniques or protocols used in your study (this will be done in the 

Materials and Methods); your readers will be quite familiar with the usual 

techniques and approaches used in your field. If you are using a novel (new, 

revolutionary, never used before) technique or methodology, the merits of the 

new technique/method versus the previously used methods should be presented 

in the Introduction.  

Materials and Methods/Experimental 

In this section you should explain clearly how you carried out your study in the following general 

structure and organization (details follow below): 

 the organism(s) studied (plant, animal, human, etc.) and, when relevant, their 

pre-experiment handling and care, and when and where the study was carried 

out (only if location and time are important factors)  

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#methods
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#subjects
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 if you did a field study, provide a description of the study site, including the 

significant physical and biological features, and the precise location (latitude and 

longitude, map, etc)  

 the experimental OR sampling design (i.e., how the experiment or study was 

structured. For example, controls, treatments, what variable(s) were measured, 

how many samples were collected, replication, the final form of the data, etc.)  

 the protocol for collecting data, i.e., how the experimental procedures were 

carried out, and how the data were analyzed (qualitative analyses and/or 

statistical procedures used to determine significance, data transformations used, 

what probability was used to decide significance, etc).  

How to write: 

The style in this section should read as if you were verbally describing the conduct of the 

experiment. You may use the active voice to a certain extent, although this section requires more 

use of third person, passive constructions than others. Remember to use the past tense 

throughout - the work being reported is done, and was performed in the past, not the future. 

Note: The Methods section is not a step-by-step, directive, protocol as you might see in your 

lab manual. 

FAQs 

1. What is the best way to describe my experimental design clearly?  

Be sure to include the hypotheses you tested, controls, treatments, variables 

measured, how many replicates you had, what you actually measured, what 

form the data take, etc. Always identify treatments by the variable or treatment 

name, NOT by an ambiguous, generic name or number (e.g., use "2.5% NaCl" 

rather than "test 1".) When your paper includes more than one experiment, use 

subheadings to help organize your presentation by experiment.  

2. How do I describe my study methods such that other scientists can repeat my work to 

verify your findings?  

Foremost in your description should be the "quantitative" aspects of your study - 

the masses, volumes, incubation times, concentrations, etc., that another 

scientist needs in order to duplicate your experiment. It is best to identify certain 

types of equipment by vendor name and brand or category (e.g., ultracentrifuge 

vs. prep centrifuge), particularly if they are not commonly found in most labs. It 

is appropriate to report, parenthetically, the source (vendor) and catalog number 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#describesite
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#experimentaldesign
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#protocol
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#dataanalysis
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#headings
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for reagents used, e.g., "....poly-L-lysine (Sigma #1309)." When using a method 

described in another published source, you can save time and words by 

providing the relevant citation to the source.  

3. How should the analyzed data be summarized?  

Here you will indicate what types of descriptive statistics were used and which 

analyses (usually hypothesis tests) were employed to answer each of the 

questions or hypotheses tested and determine statistical significance.  

The information should include: 

 the statistical software used  

 how the data were summarized (Means, percent, etc)  

 how you are reporting measures of variability (SD,SEM, 95% CI, etc)  

 which data transformations were used  

 what statistical tests were used  

For example,  

"One way ANOVA was used to compare mean weight gain in weight-matched calves fed the 

three different rations."  

Results 

The Results section should objectively present your key results, without interpretation, in an 

orderly and logical sequence using both text and illustrative materials (Tables and Figures). It 

should be organized around Tables and/or Figures that should be sequenced to present your key 

findings in a logical order. The text of the Results section should be crafted to follow this 

sequence and highlight the evidence needed to answer the questions/hypotheses you 

investigated. Important negative results should be reported, too.  

How to write: 

Write the text of the Results section concisely and objectively. The passive voice will likely 

dominate here, but use the active voice as much as possible. Use the past tense. Do not 

interpret the data here. The purpose of a results section is to present and illustrate your findings. 

Make this section a completely objective report of the results, and save all interpretation for the 

discussion. You must clearly distinguish material that would normally be included in a research 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWcitations.html#text
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#results
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#sequence
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#text
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWtablefigs.html
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#organization
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWtablefigs.html
http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html#negativeresults
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article from any raw data or other appendix material that would not be published. In fact, such 

material should not be submitted at all unless requested by the instructor. 

Some points to note for Results: 

 Summarize your findings in text and illustrate them, if appropriate, with figures and 

tables.  

 In text, describe each of your results, pointing the reader to observations that are most 

relevant. 

 Describe results of control experiments and include observations that are not presented 

in a formal figure or table, if appropriate. 

 Analyze your data, then prepare the analyzed (converted) data in the form of a figure 

(graph), table, or in text form. 

 Do not discuss or interpret your results, report background information, or attempt to 

explain anything. 

 Never include raw data or intermediate calculations in a research paper. 

 Do not present the same data more than once. 

 Text should complement any figures or tables, not repeat the same information.  

 In text, refer to each figure as "figure 1," "figure 2," etc. ; number your tables as well 

(see the reference text for details) 

 Regardless of placement, each figure must be numbered consecutively and complete 

with caption (caption goes under the figure). Regardless of placement, each table must 

be titled, numbered consecutively and complete with heading (title with description goes 

above the table)  

 Each figure and table must be sufficiently complete that it could stand on its own, 

separate from text  

And last, report negative results - they are important!  

 

Discussion 

Fundamental questions to answer here include: 

 Do your results provide answers to your testable hypotheses? If so, how do you interpret 

your findings?  
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 Do your findings agree with what others have shown? If not, do they suggest an 

alternative explanation or perhaps an unforeseen design flaw in your experiment (or 

theirs?)  

 Given your conclusions, what is our new understanding of the problem you investigated 

and outlined in the Introduction?  

 If warranted, what would be the next step in your study, e.g., what experiments would 

you do next?  

How to write:  

 Use the active voice whenever possible in this section.  

 Use of the first person is okay, but too much use of the first person may actually distract 

the reader from the main points. 

 Organize the Discussion to address each of the experiments or studies for which you 

presented results; discuss each in the same sequence as presented in the Results, 

providing your interpretation of what they mean in the larger context of the problem.  

 You must relate your work to the findings of other studies - including previous studies 

you may have done and those of other investigators.  

 Do not introduce new results in the Discussion!  

HOW TO WRITE THE FIRST DRAFT 

 

1. Consolidate all the information. Ensure you have everything you need to write 

efficiently, i.e., all data, references, drafts of tables and figures, etc. 

2. Target a journal. Determine the journal to which you plan to submit your 

manuscript and write your manuscript according to the focus of the targeted journal. 

The focus may be clearly stated within the journal or may be determined by examining 

several recent issues of the targeted journal. 

3. Start writing. When writing the first draft, the goal is to put something down on 

paper, so it does not matter if sentences are incomplete and the grammar incorrect, 

provided that the main points and ideas have been captured. Write when your energy is 

high, not when you are tired. Try to find a time and place where you can think and write 

without distractions. 

4. Write quickly. Don't worry about words, spelling or punctuation at all at this stage, 

just ideas. Keep going. Leave gaps if necessary. Try to write quickly, to keep the flow 

going. Use abbreviations and leave space for words that do not come to mind 
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immediately. 

5. Write in your own voice. Expressing yourself in your own way will help you to say 

what you mean more precisely. It will be easier for your reader if they can “hear” your 

voice. 

6. Write without editing. Don't try to get it right the first time. Resist the temptation to 

edit as you go. Otherwise, you will tend to get stuck and waste time. If you try to write 

and edit at the same time, you will do neither well. 

7. Keep to the plan of your outline. Use the headings from your outline to focus what 

you want to say. If you find yourself wandering from the point, stop and move on to the 

next topic in the outline. 

8. Write the paper in parts. Don't attempt to write the whole manuscript at once, 

instead, treat each section as a mini essay. Look at your notes, think about the goal of 

that particular section and what you want to accomplish and say. 

9. Put the first draft aside. Put aside your first draft for at least one day. The idea of 

waiting a day or more is to allow you to "be" another person. It is difficult to proofread 

and edit your own work; a day or more between creation and critique helps. 

10. Revise it. Revise it and be prepared to do this several times until you feel it is not 

possible to improve it further. The objective is to look at your work not as its author, but 

as a respectful but stern critic. Does each sentence make sense? In your longer 

sentences, can you keep track of the subject at hand? Do your longer paragraphs 

follow a single idea, or can they be broken into smaller paragraphs? These are some of 

the questions you should ask yourself. 

11. Revise for clarity and brevity. Revise sentences and paragraphs with special 

attention to clearness. For maximum readability, most sentences should be about 15- 

20 words. For a scientific article, paragraphs of about 150 words in length are 

considered optimal. Avoid using unnecessary words. 

12. Be consistent. Often a manuscript has more than one author and therefore the 

writing may be shared. However, the style needs to be consistent throughout. The first 

author must go through the entire manuscript and make any necessary editorial 

changes before submitting the manuscript to the journal. 
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CHECKLIST FOR WRITING THE PUBLISHABLE PAPER  

Main points to check: 

Title  

 Does your title summarize the main point of your paper?  

Abstract  

 Is the significance of your study clear?  

 Does your Abstract have a clear statement of purpose?  

 Is all the information in the Abstract consistent with the information in the rest of the 

paper?  

 Have you stated your main conclusion?  

Introduction  

 Have you reviewed the relevant literature in your Introduction?  

 Is the significance of your study clear from your Introduction?  

 Have you stated the specific purpose of your paper at the end of your Introduction?  

Materials and Methods  

 Have you described all selection criteria in your Methods?  

 Have you described all the methods you used?  

Results  

 Have you stated the overall answer to the purpose of the study in Results?  

 Is the Results logically organized?  

 Have you presented your findings in one place only?  

 Have you omitted all interpretation of the data?  

Discussion  

 Is the answer to the study question buried somewhere in the Discussion?  

 Have you explained the meaning and significance of your results rather than merely 

repeating them?  
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In a Nutshell 

Ultimately, to get your paper published, you need to persuade the journal editor that your study 

makes a unique contribution, that it has a discernible point, as one journal editor labels it. This 

discernible point should be the thread that stitches your paper together--from Abstract to 

Introduction through Methods and Results to Discussion.  

  


