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Research process – Step 1

1. Formulating the research problem / Identifying a research topic
2. Finding background information / Extensive literature survey (systematic tracking of

scientific literature; creating search queries; current databases – Web of Knowledge,
Scopus, Google Scholar, etc.)

3. Developing the research hypothesis
4. Preparing the research design (approach / methodology)
5. Collecting the research data / Variables and their types (basic elements of statistical

analysis)
6. Analysis of data
7. Hypothesis testing
8. Interpretation of data / Findings and drawing conclusions



Research process – Step 2

1. Methods of presenting results (figures, tables, drawings, photos, etc.)
2. Preparing of the report / thesis
3. Writing of scientific publication:

 Discussion of the structure of a research publication (Instructions for authors) /
Different publication templates depending on the publisher

 Abstract writing strategies / Preparing a graphic abstract
 Preparing a Cover Letter
 Discussing the publication submission system / Selecting the most appropriate

journal
 Corresponding with editors and responding to questions from reviewers and the

editor



Report – Research Methodology & Scientific Writing MOOC – Unite!Energy

1. Name and surname
2. E-mail address
3. University name
4. Scientific profiles – if applicable
5. PhD title / Proposed PhD title
6. Summary of planned research (500 words)
7. Graphical abstract presenting the topic of the PhD thesis
8. Keywords (5-7)
9. What is the research hypothesis put forward in the doctoral dissertation?
10. What is (or could be) the „bottleneck” in your research and why?
11. List of 3-5 best journals in the research area of the doctoral dissertation (e.g., with the highest

Impact Factor and Category quartile, briefly justify)
12. List of the 5-10 best scientific papers in the research area of the doctoral dissertation (number

of citations)
13. The best scientific publication you have read so far and motivate shortly your choice
14. The worst scientific publication you have read so far and motivate shortly your choice
15. List 3 patents (patent number) that are similar to the topic of the doctoral dissertation
16. Data on the researchers (2-3) and their affiliations where would you like to do an internship

(briefly justify)
Deadline: 31 October 2025 E-mail: izabela.michalak@pwr.edu.pl
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https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/types-of-
journal-articles/10285504?srsltid=AfmBOorq80AaCu9VGv6ab_aDc8LtQttjRn3TbAZcso_SuNVCzDAzx06Q

Original Research (or Original Article, Research Article, Research, or just Article) – this
is the most common type of journal manuscript used to publish full reports of data from
research.

Short reports or Letters or Brief communications – 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.

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.
 Reviews 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.



https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/types-of-
journal-articles/10285504?srsltid=AfmBOorq80AaCu9VGv6ab_aDc8LtQttjRn3TbAZcso_SuNVCzDAzx06Q

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.

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.



Forero et al. J Transl Med (2020) 18:425



Whole manuscript
 The manuscript should be written linguistically and stylistically correct
 The same font and size throughout the work (unless otherwise indicated by the Journal)
 All authors should read the entire publication (not only their part of the research) before

submitting to the Journal

Authors
 The meaning of the order of the listed authors varies between fields – in many disciplines, the

author order indicates the magnitude of the contribution, with the last author usually
representing the principal investigator

Scopus – Michalak Izabela

(Field-Weighted Citation Impact)

Forero et al. J Transl Med (2020) 18:425



PhD student
Supervisor / Project manager

Multi-author publication
– interdisciplinary

publication
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license, visit https://creativecommons.org/licenses/by-nc/4.0/



 The title and abstract are the most important parts of a paper
 They are important:
 for editors, who will scan the title and abstract to decide if it should be sent out for

external peer review
 for reviewers, who will get a first impression of the paper
 for readers, as the title, abstract, and keywords are often the only parts of the

paper that are freely accessible to everyone on-line

 The title should be attractive and catch the reader's attention
 Sometimes, there is a limit on the title length
 Some journals also require a Running Title – a short version of your title, consisting

of 40 characters or less, including spaces

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/title-abstract-
and-keywords/10285522?srsltid=AfmBOopRAYUiIgVIAKI2r2COF3xqkxbsJZ8WUlNblslE-tBzEhOAbBOP



 Abstract should provide a brief description of the main sections of the manuscript,
describing key methods, findings and conclusions

 Once the abstract is completed, it helps to ask yourself four questions, each relating to
one section:
 „What is known and why is this study needed?” (Background)
 „What did we do?” (Methods)
 „What did we find?” (Results) – this section is the most important part of the

abstract
 „What does it mean?” (Discussion)

 Also ask yourself ‘‘So what?’’ (this is what editors and reviewers often ask themselves
when reviewing papers)

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/title-abstract-
and-keywords/10285522?srsltid=AfmBOopRAYUiIgVIAKI2r2COF3xqkxbsJZ8WUlNblslE-tBzEhOAbBOP

 Usually 200-300 words (it depends on the Journal – if the abstract is longer, you
won't be able to submit your paper to the Journal !)

 The abstract is usually written at the end – when the entire publication is ready
 Please write your abstract with due care !!!



Journals are increasingly requesting the
submission of a “graphical” or “visual
abstract” alongside the body of the
article.

https://www.elsevier.com/researcher/author/tools-and-resources/graphical-abstract

https://doi.org/10.1016/j.biortech.2023.128830



https://doi.org/10.1016/j.wasman.2020.02.013



https://www.elsevier.support/publishing/answer/how-do-i-include-highlights-with-my-manuscript

Highlights are a short collection of
three to five bullet points that:
 Provide readers with a quick textual

overview of the article
 Each individual Highlight should be a

maximum of 85 characters long,
including spaces

 Convey the core findings
 Describe the essence of the research

(i.e. results or conclusion)
 Highlight what is distinctive about it

Highlights are mandatory for some
journals and optional for others.

You can check the requirements for the
journal you're submitting to by reading
the Guide for Authors.

https://doi.org/10.1016/j.biortech.2023.128830



 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

 4-6 precise keywords

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/title-abstract-
and-keywords/10285522?srsltid=AfmBOopRAYUiIgVIAKI2r2COF3xqkxbsJZ8WUlNblslE-tBzEhOAbBOP

I arrange keywords in the order of research
performed – chronologically

Example:



 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?

 The introduction should have a funnel shape with clear sections on:
 general background (what is this all about?)
 what is known and what is unknown about this specific subject (why was this

study needed, and why is it important?)
 primary research question (what did we want to know?)
 study aim and design (what did we do to answer the research question?)

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu



https://doi.org/10.1038/s44296-025-00066-8

In the 
„Introduction” 

section



https://doi.org/10.1038/s41598-023-36881-z

Such a scheme could be in 
the „Introduction” or

in „Materials and Methods”

In the Introduction (last sentence):



„Introduction”

Figure 1. The general scheme of the
proposed approach for the valorization of
Cladophora glomerata
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TIP: Do not write a literature review in your
Introduction, but do cite reviews where readers
can find more information if they want it.

The second most cited publication in my
scientific achievements !

 Look at the length of the Introduction (maximum 10-15% of the total word count) –
1.5 pages maximum (avoid long reviews about the topic of the article)

 Many journals provide the total number of words in an article that can be used



This publication includes:
 current knowledge review
 eye-catching figures
 detailed tables
 future prospects



While writing the background, make sure your citations are:

 Relevant: this is the most important requirement. The studies you cite should be
strongly related to your research question (you should cite original works, those that
were created first)

 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

 Well balanced: if experiments have produced contradictory results on a given topic,
studies that presented both types of results should be reported/cited

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu



 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 – highlight the novelty of the work / the existing knowledge
gap

 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 (examples provided earlier in the presentation).

 Finally: Ask yourself: „Will this introduction sell my paper to editors, reviewers,
readers, etc.?”

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu

TIPS:
 Varied citation in the text of manuscript (not one per half of the page)
 In the introduction I use publications that I can then use in the „Materials and

Methods” and „Results and Discussion” sections
 In some journals there is a reference limit – a limited number of cited publications
 All abbreviations used in the publication should be explained in the place where they

appear for the first time



This section provides the reader with all the details of how you conducted your study.

You should:
 Describe what you did in the past tense
 Use subheadings to separate different methodologies (the description should be

clear)
 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 (mentioned in the first presentation)

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu



https://doi.org/10.1038/s41598-023-36881-z

Most often, this description is in the „Materials and Methods" section as the last subsection.



TIPS:
 The work schedule is recommended (example on the next slide)
 If there is a page limit in the manuscript, citations may be added to the described

methods
 Specify the reagents used in the study, manufacturer and country
 For the equipment used, list the device type, model, and manufacturer
 Number all formulas / equations
 Pay attention to the units, they should be unified (e.g., ml or mL or cm3)

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu



„Materials and Methods”

Fig 1. A general scheme of
performed experiments. h
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In „Materials and 
Methods”
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 Sometimes „Results” and „Discussion” are separated

 In the Results section, simply state what you found, but do not interpret the results
or discuss their implications

 If the Results and Discussion constitute one section, after presenting the results
they can be interpreted and related to the literature data

 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 (e.g., Figure 1 presents…..)

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu



https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/introduction-
methods-and-results/10285524?srsltid=AfmBOoquXojJz1JEeEBb8FvxsdgfUfPZPOHoRljomTj2x6Jl_WeIQlCu

 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.

 Do not include in the publication Figures
with small amounts of data – it is better to
describe it in one sentence in the
publication

 There is usually a limit to the number of
tables / figures in publications



Instead of Figure 1, 2, 3... 
you can use
Figure 1(a), 1(b), 1(c)... 
– limiting the number of 
figures in the publication



Figures and tables are often the quickest way to communicate large amounts of
complex information that would be complicated to explain in text
 Figures and tables are also important for attracting readers to your work

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/figures-and-
tables/10285530

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
 Use the same abbreviations for a given parameter throughout the publication (e.g. qm

or qmax – for maximum sorption capacity)



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.
All figures and tables in the manuscript should be numbered chronologically and
there should be a reference to them in the text of the publication:

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/figures-and-
tables/10285530

https://doi.org/10.1186/s40643-024-00741-z



https://applbiolchem.springeropen.com/articles/10.1186/s13765-024-00933-3#Sec15

https://doi.org/10.1186/s13765-024-00933-3

If we have more tables or figures and there is
no space in the main text of the manuscript, we
can add them to the Supplementary Materials

Example:



If there is a figure or table in a given publication that interests you, you can ask the
publisher for permission to include it in your publication.





https://doi.org/10.3390/ma14040858



https://doi.org/10.1016/j.resconrec.2021.106109

BioRender: Scientific Image and Illustration Software; https://www.biorender.com/



Discussion section should be an interpretation of your results. 

You should:
 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

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/discussion-
and-conclusions/10285528



https://doi.org/10.1515/chem-2018-0115

The soaking of soybean seeds in macroalgal extract caused
many of the germinated seedlings to be classified as abnormal
and dead (the highest percentage) – seeds swelled in the extract

Soaking of 100 soybean
seeds in extract (40 ml) 

for 1 h

Normal

Abnormal



https://doi.org/10.1515/chem-2019-0039

(a) Soaking of paper substrate in an algal
extract (b) Putting 100 soybean seeds on
a paper substrate (c) Storing of soybean
seedlings in a growth chamber.



You should:

 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
 Summarize the hypothesis (accepted or rejected) and purpose of the study

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-manuscript/discussion-
and-conclusions/10285528

 Discuss your Conclusions in order of most to least important
 Conclusions should be supported by the results obtained
 Often, this is the weakest section in the publications I review…



Acknowledgments:
 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

 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:
 list the name(s) of the funding organization(s) in full
 identify which authors received funding for what

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-
manuscript/acknowledgments-and-references/10285532; https://doi.org/10.1186/s40643-024-00741-z



References:
 Every statement of fact or description of previous findings in manuscript requires a

supporting reference
 Generally, 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
 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

 Each Journal usually has its own citation style
 There are several freely and commercially available programs (such as Mendeley,

EndNote, Zotero) that facilitate the citations process and the generation of the
bibliography, including the details for multiple citation styles

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/writing-a-journal-
manuscript/acknowledgments-and-references/10285532

Cited publications in References can make it easier to choose a potential journal
to which we can submit our publication – it is worth checking which journal is
most frequently cited.



Select few potential journals according to the following rules:
 Analyze the list of the journals you read and cite the most
 Ask the co-authors, they should be involved in choosing the journal/conference
 Ask more experienced colleagues, supervisors
 Use tools such as Elsevier Journal Finder



Open access facilitates the access to information and the potential to increase the reproducibility
and the quality of research findings.
Many institutions cover researchers' OA publishing costs (known as article processing charges,
or APCs) as part of OA agreements with the Publisher.



Please review this information carefully to
ensure your article is appropriate for this
journal, and this justification should be
included in your Cover Letter.

In the Cover Letter, it should be clearly
stated which section in the journal our
article fits into.

One of the main reasons for rejecting a
publication from a journal (and not sending
it for review) is its non-compliance with the
aim and scope of the Journal (out of
scope).



https://www.springer.com/gp/authors-editors/authorandreviewertutorials/submitting-to-a-journal-and-peer-
review/what-is-open-access/10285582

Your manuscript can be rejected for many reasons but these can generally be divided
into technical and editorial reasons.

Technical reasons usually require more work such as further experiments or analysis
before your work can be published.

Technical reasons for rejection include:
 Incomplete data such as too small a sample size or missing or poor controls
 Poor analysis such as using inappropriate statistical tests or a lack of statistics

altogether
 Inappropriate methodology for answering your hypothesis or using old methodology

that has been surpassed by newer, more powerful methods that provide more robust
results

 Weak research motive where your hypothesis is not clear or scientifically valid, or
your data does not answer the question posed

 Inaccurate conclusions on assumptions that are not supported by your data



https://www.springer.com/gp/authors-editors/authorandreviewertutorials/submitting-to-a-journal-and-peer-
review/what-is-open-access/10285582

Editorial reasons for rejection include:
 Out of scope for the journal
 Not enough of an advance or of enough impact for the journal
 Research ethics ignored such as consent from patients or approval from an ethics

committee for animal research
 Lack of proper structure or not following journal formatting requirements
 Lack of the necessary detail for readers to fully understand and repeat the authors’

analysis and experiments
 Lack of up-to-date references or references containing a high proportion of self-

citations
 Has poor language quality such that it cannot be understood by readers
 Difficult to follow logic or poorly presented data
 Violation of publication ethics





 A good Cover Letter can help to “sell” your manuscript to the journal editor
 As well as introducing your work to the editor you can also take this opportunity to

explain why the manuscript will be of interest to a journal's readers, something
which is always as the forefront editors’ mind

 As such it is worth spending time writing a coherent and persuasive Cover Letter !!!

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/submitting-to-a-journal-and-peer-
review/cover-letters/10285574?srsltid=AfmBOopUAwt3dnlTZCz6Vj9Z0P8Kj2iV4C06ybRGPu0SveSLuT1IZGMf



 If known, address the editor who will be assessing your manuscript by their name.
Include the date of submission and the journal you are submitting to.

 First paragraph: include the title of your manuscript and the type of manuscript it is
(e.g. review, research, case study). Then briefly explain the background to your study,
the question you sought out to answer and why

 Second paragraph: you should concisely explain what was done, the main findings
and why they are significant

 Third paragraph: here you should indicate why the readers of the journal would be
interested in the work. Take your cues from the journal’s aims and scope. For
example if the journal requires that all work published has broad implications explain
how your study fulfils this. It is also a good idea to include a sentence on the
importance of the results to the field

 To conclude state the corresponding author and any journal specific requirements
that need to be complied with (e.g. ethical standards)

https://www.springer.com/gp/authors-editors/authorandreviewertutorials/submitting-to-a-journal-and-peer-
review/cover-letters/10285574?srsltid=AfmBOopUAwt3dnlTZCz6Vj9Z0P8Kj2iV4C06ybRGPu0SveSLuT1IZGMf





The system will guide you through the next steps. 
Finally, accept the generated PDF file and submit the publication.



https://www.springer.com/gp/authors-editors/authorandreviewertutorials/submitting-to-a-journal-and-peer-
review/revising-and-responding/10285584

 Once you manuscript has come back from reviewers you may be given the
opportunity to revise it in accordance with the reviewer comments

 You will usually receive a letter from the editor who handled your manuscript outlining
the changes they would like you to make and links to the reviewer reports

 This letter usually contains information on how to return your revised manuscript
including instructions on how to highlight the changes made and when you need to
return the revised version

TIP:
 Journals have different revision deadlines which vary from as little as a few weeks to

three months depending on the revisions that need to be made
 If you do not think you will be able to return a revised manuscript in the allotted time

tell the editor immediately
 They should be able to offer you an extension but it is best to discuss this with them

as early as possible



 The reviewer is (almost ) always right
 Carefully analyze all comments in the

reviews
 Include all comments in the revised

version of the work
 In the revised paper, highlight the

changed and new fragments with a
color

 In response to reviews, refer to each
critical remark contained in the review:
 Describe realized changes in work
 If the comment was not taken into

account (we do not agree with it)
justify why we do not agree, including
citing other works

https://getalifephd.blogspot.com/2011/03/how-to-respond-to-revise-and-resubmit.html



Options:

The manuscript can 
be accepted in the 
present form

The manuscript can 
be accepted after 
minor revision

The manuscript can 
be accepted after 
major revision.

The manuscript should
be rejected



Conference proposals 
on a given topic

Conference proceedings –
Special Issues for participants of scientific

conferences

Reliable and reputable conferences https://www.sciencedirect.com/journal/algal-research
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