Types of Journal Articles
It is helpful to familiarize yourself with the different types of articles published by journals. Although it may appear there are a large number of types of articles published due to the wide variety of names they are published under, most articles published are one of the following types; Original Research, Review Articles, Short reports or Letters, Case Studies, Methodologies.
1. Original Research:
This is the most common type of journal manuscript used to publish full reports of data from research. It may be called an Original Article, Research Article, Research, or just Article, depending on the journal. The Original Research format is suitable for many different fields and different types of studies. It includes full Introduction, Methods, Results, and Discussion sections.
2. Short Communication/Reports or Letters:
These papers communicate brief reports of data from original research that editors believe will be interesting to many researchers, and that will likely stimulate further research in the field. As they are relatively short the format is useful for scientists with results that are time sensitive (for example, those in highly competitive or quickly-changing disciplines). This format often has strict length limits, so some experimental details may not be published until the authors write a full Original Research manuscript. These papers are also sometimes called Brief communications.
3. Review Articles:
Review Articles provide a comprehensive summary of research on a certain topic, and a perspective on the state of the field and where it is heading. They are often written by leaders in a particular discipline after invitation from the editors of a journal. Reviews are often widely read (for example, by researchers looking for a full introduction to a field) and highly cited. Reviews commonly cite approximately 100 primary research articles.
4. Case Studies:
These articles report specific instances of interesting phenomena. A goal of Case Studies is to make other researchers aware of the possibility that a specific phenomenon might occur. This type of study is often used in medicine to report the occurrence of previously unknown or emerging pathologies.
5. Methodologies or Methods
These articles present a new experimental method, test or procedure. The method described may either be completely new, or may offer a better version of an existing method. The article should describe a demonstrable advance on what is currently available.

Structuring Manuscript
Once you have completed your experiments it is time write it up into a coherent and concise paper which tells the story of your research. In the next part we will discuss the standard structure and what to include in each section.
Overview of IMRaD structure
IMRaD refers to the standard structure of the body of research manuscripts (after the Title and Abstract):
· Introduction
· Materials and Methods
· Results
· Discussion and Conclusions
Not all journals use these section titles in this order, but most published articles have a structure similar to IMRaD. This standard structure:
· Gives a logical flow to the content
· Makes journal manuscripts consistent and easy to read
· Provides a “map” so that readers can quickly find content of interest in any manuscript
· Reminds authors what content should be included in an article
Although the sections of the journal manuscript are published in the order: Title, Abstract, Introduction, Materials and Methods, Results, Discussion, and Conclusion, this is not the best order for writing the sections of a manuscript. One recommended strategy is to write your manuscript in the following order:
1. Materials and Methods
2. Results
These can be written first, as you are doing your experiments and collecting the results.
3. Introduction
4. Discussion
5. Conclusion
Write these sections next, once you have had a chance to analyse your results, have a sense of their impact and have decided on the journal you think best suits the work
6. Title
7. Abstract

Title, Abstract and Keywords 
The Importance of Titles
The title of your manuscript is usually the first introduction readers (and reviewers) have to your work. Therefore, you must select a title that grabs attention, accurately describes the contents of your manuscript, and makes people want to read further.
An effective title should:
· Convey the main topics of the study
· Highlight the importance of the research
· Be concise
· Attract readers
Writing a good title for your manuscript can be challenging. First, list the topics covered by the manuscript. Try to put all of the topics together in the title using as few words as possible. A title that is too long will seem clumsy, annoy readers, and probably not meet journal requirements.
Example:
Does Vaccinating Children and Adolescents with Inactivated Influenza Virus Inhibit the Spread of Influenza in Unimmunized Residents of Rural Communities?
This title has too many unnecessary words.
Influenza Vaccination of Children: A Randomized Trial
This title doesn’t give enough information about what makes the manuscript interesting.
Effect of Child Influenza Vaccination on Infection Rates in Rural Communities: A Randomized Trial
This is an effective title. It is short, easy to understand, and conveys the important aspects of the research.
Think about why your research will be of interest to other scientists. This should be related to the reason you decided to study the topic. If your title makes this clear, it will likely attract more readers to your manuscript.
TIP: Write down a few possible titles, and then select the best to refine further. Ask your colleagues their opinion. Spending the time needed to do this will result in a better title.
Abstract and Keywords
The Abstract is:
· A summary of the content of the journal manuscript
· A time-saving shortcut for busy researchers
· A guide to the most important parts of your manuscript’s written content
Many readers will only read the Abstract of your manuscript. Therefore, it has to be able to stand alone. In most cases the abstract is the only part of your article that appears in indexing databases such as Web of Science or PubMed and so will be the most accessed part of your article; making a good impression will encourage researchers to read your full paper.
A well written abstract can also help speed up the peer-review process. During peer review, referees are usually only sent the abstract when invited to review the paper. Therefore, the abstract needs to contain enough information about the paper to allow referees to make a judgement as to whether they have enough expertise to review the paper and be engaging enough for them to want to review it.
Your Abstract should answer these questions about your manuscript:
· What was done?
· Why did you do it?
· What did you find?
· Why are these findings useful and important?
Answering these questions lets readers know the most important points about your study, and helps them decide whether they want to read the rest of the paper. Make sure you follow the proper journal manuscript formatting guidelines when preparing your abstract.
TIP: Journals often set a maximum word count for Abstracts, often 250 words, and no citations. This is to ensure that the full Abstract appears in indexing services.

Keywords are a tool to help indexers and search engines find relevant papers. If database search engines can find your journal manuscript, readers will be able to find it too. This will increase the number of people reading your manuscript, and likely lead to more citations.
However, to be effective, Keywords must be chosen carefully. They should:
· Represent the content of your manuscript
· Be specific to your field or sub-field
Examples:
Manuscript title: Direct observation of nonlinear optics in an isolated carbon nanotube
Poor keywords: molecule, optics, lasers, energy lifetime
Better keywords: single-molecule interaction, Kerr effect, carbon nanotubes, energy level structure

Manuscript title: Region-specific neuronal degeneration after okadaic acid administration
Poor keywords: neuron, brain, OA (an abbreviation), regional-specific neuronal degeneration, signaling
Better keywords: neurodegenerative diseases; CA1 region, hippocampal; okadaic acid; neurotoxins; MAP kinase signaling system; cell death
Manuscript title: Increases in levels of sediment transport at former glacial-interglacial transitions
Poor keywords: climate change, erosion, plant effects
Better keywords: quaternary climate change, soil erosion, bioturbation

Introduction, Methods and Results
Introduction
The Introduction should provide readers with the background information needed to understand your study, and the reasons why you conducted your experiments. The Introduction should answer the question: what question/problem was studied?
While writing the background, make sure your citations are:
· Well balanced: If experiments have found conflicting results on a question, have you cited studies with both kinds of results?
· Current: Every field is different, but you should aim to cite references that are not more than 10 years old if possible. Although be sure to cite the first discovery or mention in the literature even if it older than 10 years.
· Relevant: This is the most important requirement. The studies you cite should be strongly related to your research question.
TIP: Do not write a literature review in your Introduction, but do cite reviews where readers can find more information if they want it.
Once you have provided background material and stated the problem or question for your study, tell the reader the purpose of your study. Usually the reason is to fill a gap in the knowledge or to answer a previously unanswered question. For example, if a drug is known to work well in one population, but has never been tested in a different population, the purpose of a study could be to test the efficacy and safety of the drug in the second population.
The final thing to include at the end of your Introduction is a clear and exact statement of your study aims. You might also explain in a sentence or two how you conducted the study.
Materials and Methods
This section provides the reader with all the details of how you conducted your study. You should:
· Use subheadings to separate different methodologies
· Describe what you did in the past tense
· Describe new methods in enough detail that another researcher can reproduce your experiment
· Describe established methods briefly, and simply cite a reference where readers can find more detail
· State all statistical tests and parameters
TIP: Check the ‘Instructions for Authors’ for your target journal to see how manuscripts should present the Materials and Methods. Also, as another guide, look at previously published papers in the journal or sample reports on the journal website.
Results
In the Results section, simply state what you found, but do not interpret the results or discuss their implications.
· As in the Materials and Methods section, use subheadings to separate the results of different experiments.
· Results should be presented in a logical order. In general this will be in order of importance, not necessarily the order in which the experiments were performed. Use the past tense to describe your results; however, refer to figures and tables in the present tense.
· Do not duplicate data among figures, tables, and text. A common mistake is to re-state much of the data from a table in the text of the manuscript. Instead, use the text to summarize what the reader will find in the table, or mention one or two of the most important data points. It is usually much easier to read data in a table than in the text.
· Include the results of statistical analyses in the text, usually by providing p values wherever statistically significant differences are described.
TIP: There is a famous saying in English: “A picture is worth a thousand words.” This means that, sometimes, an image can explain your findings far better than text could. So make good use of figures and tables in your manuscript! However, avoid including redundant figures and tables (e.g. two showing the same thing in a different format), or using figures and tables where it would be better to just include the information in the text (e.g. where there is not enough data for a table or figure).

Discussion and Conclusions
Your Discussion and Conclusions sections should answer the question: What do your results mean?
In other words, the majority of the Discussion and Conclusions sections should be an interpretation of your results. You should:
· Discuss your conclusions in order of most to least important.
· Compare your results with those from other studies: Are they consistent? If not, discuss possible reasons for the difference.
· Mention any inconclusive results and explain them as best you can. You may suggest additional experiments needed to clarify your results.
· Briefly describe the limitations of your study to show reviewers and readers that you have considered your experiment’s weaknesses. Many researchers are hesitant to do this as they feel it highlights the weaknesses in their research to the editor and reviewer. However doing this actually makes a positive impression of your paper as it makes it clear that you have an in depth understanding of your topic and can think objectively of your research.
· Discuss what your results may mean for researchers in the same field as you, researchers in other fields, and the general public. How could your findings be applied?
· State how your results extend the findings of previous studies.
· If your findings are preliminary, suggest future studies that need to be carried out.
· At the end of your Discussion and Conclusions sections, state your main conclusions once again.
Figures and tables
Figures and tables (display items) are often the quickest way to communicate large amounts of complex information that would be complicated to explain in text.
Many readers will only look at your display items without reading the main text of your manuscript. Therefore, ensure your display items can stand alone from the text and communicate clearly your most significant results.
Display items are also important for attracting readers to your work. Well designed and attractive display items will hold the interest of readers, compel them to take time to understand a figure and can even entice them to read your full manuscript.
Finally, high-quality display items give your work a professional appearance. Readers will assume that a professional-looking manuscript contains good quality science. Thus readers may be more likely to trust your results and your interpretation of those results.
When deciding which of your results to present as display items consider the following questions:
· Are there any data that readers might rather see as a display item rather than text?
· Do your figures supplement the text and not just repeat what you have already stated?
· Have you put data into a table that could easily be explained in the text such as simple statistics or p values?
Tables
Tables are a concise and effective way to present large amounts of data. You should design them carefully so that you clearly communicate your results to busy researchers.
The following is an example of a well-designed table:
· Clear and concise legend/caption
· Data divided into categories for clarity
· Sufficient spacing between columns and rows
· Units are provided
· Font type and size are legible
[image: https://resource-cms.springernature.com/springer-cms/rest/v1/content/10286230/data/v1]
Source: Environmental Earth Sciences (2009) 59:529–536
Figures
Figures are ideal for presenting:
· Images
· Data plots
· Maps
· Schematics
Just like tables all figures need to have a clear and concise legend caption to accompany them.
Images
Images help readers visualize the information you are trying to convey. Often, it is difficult to be sufficiently descriptive using words. Images can help in achieving the accuracy needed for a scientific manuscript. For example, it may not be enough to say, “The surface had nanometer scale features.” In this case, it would be ideal to provide a microscope image.
For images, be sure to:
· Include scale bars
· Consider labeling important items
· Indicate the meaning of different colours and symbols used

Acknowledgments and References
Acknowledgments
This usually follows the Discussion and Conclusions sections. Its purpose is to thank all of the people who helped with the research but did not qualify for authorship (check the target journal’s Instructions for Authors for authorship guidelines). Acknowledge anyone who provided intellectual assistance, technical help (including with writing and editing), or special equipment or materials.
TIP: The International Committee of Medical Journal Editors has detailed guidelines on who to list as an author and who to include in the Acknowledgments that are useful for scientists in all fields.
Some journals request that you use this section to provide information about funding by including specific grant numbers and titles. Check your target journal’s instruction for authors for specific instructions. If you need to include funding information, list the name(s) of the funding organization(s) in full, and identify which authors received funding for what.
References
As references have an important role in many parts of a manuscript, failure to sufficiently cite other work can reduce your chances of being published. Every statement of fact or description of previous findings requires a supporting reference.
TIP: Be sure to cite publications whose results disagree with yours. Not citing conflicting work will make readers wonder whether you are really familiar with the research literature. Citing conflicting work is also a chance to explain why you think your results are different.
It is also important to be concise. You need to meet all the above needs without overwhelming the reader with too many references—only the most relevant and recent articles need to be cited. There is no correct number of references for a manuscript, but be sure to check the journal’s guidelines to see whether it has limits on numbers of references.
TIP: Never cite a publication based on what you have read in a different publication (such as a review), or based only on the publication’s abstract. These may mislead you and readers. Read the publication itself before you cite it, and then check the accuracy of the citation again before submitting your manuscript.
You should reference other work to:
· Establish the origin of ideas
When you refer to an idea or theory, it is important to let your readers know which researcher(s) came up with the idea. By citing publications that have influenced your own work, you give credit to the authors and help others evaluate the importance of particular publications. Acknowledging others’ contributions is also an important ethical principle.
· Justify claims
In a scientific manuscript, all statements must be supported with evidence. This evidence can come from the results of the current research, common knowledge, or from previous publications. A citation after a claim makes it clear which previous study supports the claim.
· Provide a context for your work
By highlighting related works, citations help show how a manuscript fits into the bigger picture of scientific research. When readers understand what previous studies found and what puzzles or controversies your study relates to, they will better understand the meaning of your work.
· Show there is interest your field of research
Citations show that other researchers are performing work similar to your own. Having current citations will help journal editors see that there is a potential audience for your manuscript.
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