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Scientific papers are scholarly articles written by experts in a field to present original 
findings, theories, or reviews of existing research. 
 
Crucial to advance knowledge, provide evidence-based insights, and contribute to 
scientific and academic discussions. 
 

Key features:


‣ Peer-reviewed: evaluated by other experts before publication 

‣ Data-driven: includes experiments, analysis, and conclusions 

‣ Cited sources: builds on previous research with proper references 

‣ Formal structure: typically includes an abstract, introduction, methodology, results, 
discussion, and references.

What is a scientific paper
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•Up-to-date information 
Textbooks may be outdated by the time they are published, while journals provide the 
latest research and discoveries. 
 

•Reproducibility 
Popular articles and books summarize findings, but scholarly journals provide enough 
detail for you to replicate experiments and verify results. 

 

•Access to raw data 
Research papers include precise data, uncertainties, and experimental conditions 
essential for your own work. 

 

•Understanding the logic 
Articles present authors’ explanations, assumptions, and conclusions, allowing you to 
critically assess their reasoning.

Why read a scientific paper?

3



Breaking down scientific papers

Original research Presents new experiments, data, and findings. 
Contributes new knowledge to the field.

Review article Summarizes and analyzes existing research. 
Provides an overview of current knowledge.

Case report Examines a specific case or occurrence. 
Highlights unique or rare phenomena.

Methodology paper Describes new experimental methods or techniques. 
Helps researchers apply or improve methods.
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Breaking down scientific papers

Conference paper Shorter research work presented at conferences. 
Shares preliminary findings or discussions.

Commentary Provides expert opinions on recent studies or topics. 
Offers insights, critiques, or discussions on published research.

Editorials Written by journal editors or experts, often opinion-based. 
Highlights key issues, trends, or perspectives in the field.

Letter to the editor Short communication responding to a published paper or 
current issue. 
Offers criticism, support, or discussion on a specific topic.
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Anatomy of a research paper
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A research article is structured into four main sections following the IMRaD format: 
• Introduction 
• Methods 
• Results 
• Discussion 
 

The IMRaD format (widely adopted since the 1980s) reflects the scientific method. 

Some journals prefer variant forms of IMRaD, such as: 
- IRDaM – Methods placed at the end 
- IM(R+D)nC – Multiple mini-sections of Results & Discussion, followed by a Conclusion

Anatomy of a research paper
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The scientific method

The scientific method is a systematic process for conducting experiments and acquiring 
knowledge. 

The four key components of the scientific method are: 
• Identifying a problem to investigate 

• Constructing a hypothesis based on observations 

• Conducting experiments to test the hypothesis 

• Developing a theory based on the results and analysis 
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‣ Introduction 
    Provides background information on the research topic. 
    Defines the research question or hypothesis. 
    Explains the significance and objectives of the study. 

‣Methods (Materials and Methods) 
    Describes how the research was conducted. 
    Includes details about experimental design, data collection, and analysis. 
    Ensures reproducibility by providing enough information for others to replicate the study. 

‣Results 
    Presents the findings of the study, often with tables, figures, and graphs. 
    Reports data objectively without interpretation. 
    Highlights key patterns, trends, and statistical analyses. 

‣Discussion 
    Interprets the results in the context of existing research. 
    Explains the implications, limitations, and potential applications of the findings. 
    Suggests future research directions.

The IMRaD format
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• Title 

• Abstract 
A brief summary of the entire paper, including objectives, methods, results, and 
conclusions. 
     
• Conclusion 
A final summary of key findings and their broader impact. 
     
• References 
A list of all sources cited in the paper, following a specific citation style (e.g., APA, MLA, 
Chicago). 
     
• Acknowledgments 
Recognition of contributors, funding sources, or institutions that supported the research. 

• Conflict of interest statement 

• Authors’ roles – authorship and contributorship

Beyond IMRaD



The IMRaD structure can be visualized as an hourglass: 

‣ Introduction begins broadly, providing general background 
information and gradually narrowing down to the specific 
focus of the study. 
 

‣ Methods and Results sections maintain this narrow focus, 
detailing the research process and findings. 
 

‣ Discussion starts with the same specific focus but gradually 
expands, placing the findings in a broader context and 
exploring their implications.

IMRaD: the hourglass of scientific writing
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The Title serves as a concise yet comprehensive summary of the paper’s content, 
providing readers with an immediate understanding of its main focus.  

As the first element encountered in a research paper, it plays a crucial role in 
bibliographic research by aiding in its identification, classification, and retrieval in 
academic databases and search engines. 

A well-crafted title should be clear, specific, and informative, accurately reflecting the 
study’s objectives, key concepts, and scope.  
Incorporating relevant keywords enhances its discoverability, ensuring that researchers 
can efficiently locate the paper in literature searches.  

Additionally, a precise and engaging title increases the likelihood of the paper being read 
and cited, contributing to its overall impact in the scientific community.

The art of title
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The Abstract provides a brief yet comprehensive overview of the paper. 


It explains why the authors conducted the study, how they carried it out, and what they 
discovered. 

Key points: 
• It is often the only part of the paper published in conference proceedings. 
• It is the only section a potential reviewer sees when invited by an editor to assess a 

manuscript. 
• It is the only part accessible to readers searching through electronic databases such as 

PubMed. 
• It sets the tone for the rest of the paper, making it essential for the author to ensure 

that it accurately represents the study’s content and findings.

The abstract: a gateway to your research
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The typical kinds of information found in most abstracts: 

• the context or background information for the research: the general topic under 
study and the specific topic of the research 

• the central questions or statement of the problem the research addresses  

• what is already known about this question, what previous research has done or 
shown 

• the main reasons, the rationale, the goals for the research


• the research and/or analytical methods 

• the main findings, results, or arguments 

• the significance or implications of your findings

The abstract: under the hood
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The abstract comes in three forms:  

• structured 
• semi-structured 
• unstructured 

Journals specify which format should be used, so it is essential to check the author 
guidelines before submission. 
 

Forms of abstracts
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Follow the IMRaD format, typically including: 
• Introduction 
• Methods 
• Results 
• Conclusions 

Some journals use alternative headings with similar meanings (e.g., Background 
instead of Introduction or Findings instead of Results).  

Additional sections, such as Objectives (between Background and Methods) or 
Limitations (at the end of the abstract), may also be required. 
 
Key features: 
‣ Help authors summarize their manuscripts precisely and clearly. 
‣ Facilitate the peer-review process by making it easier for reviewers to assess the 

study. 
‣ Improve computerized literature searches, increasing the paper's visibility. 
‣ Are preferred for medical studies, clinical trials, and meta-analyses.

Structured abstracts
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Structured abstract at a glance
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Represent the traditional format, typically limited to 200-250 words. 

Are written as a single paragraph, yet still cover the key elements found in structured 
abstracts. 

Some journals calls this paragraph a “Summary” rather than an “Abstract”. 

Some journals provides multiple ways for readers to grasp the content of research 
articles quickly: graphical abstract, a bulleted list of highlights, and a two-sentence “In 
Brief” summary. 

Two common approaches: 
‣ Highlight background, methods, results, and conclusions. 
‣ Provide a brief background statement followed by a summary of key results.

Semi- and unstructured abstracts
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Unstructured abstracts at a glance
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Semi-structured abstracts at a glance
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The Introduction provides a brief overview of the existing knowledge on the subject, 
specifically in relation to the research paper.  
 
It highlights: 
• what is already known 
• identifies gaps in the current understanding 
• establishes what is not yet known 

This section sets the stage for the study by clearly stating its purpose, research 
question, or hypothesis. 

It explains why the investigation is necessary and outlining its significance within the 
broader scientific context.  

A well-written introduction not only engages the reader but also justifies the study’s 
relevance and contribution to the field.

The Introduction: setting the stage
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The Methods section provides a detailed account of how the experiment was 
designed, conducted, and analyzed.  
A well-structured methods section ensures transparency, reproducibility, and reliability 
in scientific research, allowing other researchers to replicate the experiment accurately. 

This section must include sufficient information for the reader to understand: 
• What was done: a clear description of the experimental procedures, study design, 

and protocols. 
• How it was done: the materials, techniques, tools and parameters used. 
• Why it was done this way: the rationale behind methodological choices. 

Key questions addressed in the methods section: 
• What materials, tools, or technologies were used? 
• What were the experimental conditions and parameters? 
• How was data collected and analyzed? 
• Were there any controls or variables? 
• What statistical methods were applied?

The Methods: blueprints for research
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The Results section presents the raw data obtained from the experiment, highlighting 
the rationale and experimental design behind the findings.  
This section serves as the foundation for the study’s conclusions, providing a clear and 
objective account of what was observed without interpretation or discussion. 
 
Key elements of the Results section: 
• Presentation of data: the core findings are reported in an organized manner, often 

grouped thematically or by research question. 

• Use of figures and tables:  
‣ Figures (graphs, charts, images, etc.) provide a visual summary of key findings 
‣ Tables present numerical data in a structured format, allowing for quick 

comparison and reference. 
‣ Proper labeling and clear captions ensure that figures and tables are self-

explanatory and meaningful without excessive text. 

• Logical flow: the results should be structured in a way that clearly supports the 
study’s objectives, guiding the reader through the evidence step by step.

The Results: show, do not tell
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The Discussion and Conclusion section is where the authors interpret their findings, 
connect them to existing knowledge, and explain their broader significance.  
Key elements of the Discussion section: 
• Primary Take-Home message: the main conclusion drawn from the study, directly 

addressing the research question or hypothesis. 
• Additional important findings: any secondary insights, unexpected observations, or 

novel discoveries that contribute to the field. 
• Perspective and implications: how the study fits into the larger scientific landscape, 

potential applications, and directions for future research. 
 
Guidelines for writing a strong discussion and conclusion: 
• Be objective – Conclusions should be honest, accurately reflecting the data 
• Stay within the data - Authors should avoid overstating their claims or drawing 

conclusions beyond what the results directly support. 
• Acknowledge limitations – Recognizing the study’s limitations and areas for 

improvement enhances credibility. 
• Relate to existing research – Discussing how the findings align or contrast with 

previous studies adds context and depth.

Discussion and Conclusions: connecting the dots
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The References/Bibliography section provides a comprehensive list of sources cited or 
referenced by the authors throughout the paper.  

This section serves multiple purposes: it credits original authors, demonstrates the 
foundation of the research, and allows readers to trace back sources to verify their 
accuracy, relevance, and reliability. 

Formatting considerations:

• The format of references varies between journals, following specific citation styles 

such as APA, MLA, Chicago, or Vancouver. 
• Many academic journals provide detailed author guidelines on how references should 

be formatted. 
• Proper reference formatting ensures consistency and professionalism, making it easier 

for other researchers to locate sources.

The References: back to the source
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How to read a scientific paper
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Approach a scientific article like a textbook:

from beginning to end of the chapter or book without 
pause for reflection or criticism

1. Abstract  
2. Discussion 
3. Introduction 
4. Results 
5. Methods

+ Be skeptical



1. The Abstract  
Provides a brief summary of the experiment, including what was done and what was 
found. 
 
Abstracts are widely available in journal indexes and electronic databases, allowing 
readers to determine whether an article is relevant without needing to access the full 
paper. 
 
Key questions to consider: 
• What specific results are mentioned? 

• Are the findings relevant to your research question?

Roadtrip to read a scientific paper (1)
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2. The Discussion section summarizes key results and explains their significance.  
It provides the reasoning behind the conclusions, connecting the findings to the study’s 
objectives and the broader scientific context. 
 
Key questions to consider: 
• Are these results useful to you?  

Do they align with your research interests or objectives? 

• Do you agree with the authors' interpretation?  
Compare your own conclusions about the data with their analysis. 

• Is the logic sound?  
Are the conclusions well-supported by the results, or are there gaps in reasoning? 

Roadtrip to read a scientific paper (2)
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3. The Introduction explains the motivation behind the research and its importance within 
the broader scientific context.  
 
It provides essential background information, helping readers understand the study's 
foundation and objectives. 
 
Key questions to consider: 
• Do you understand the background information?  

Is the study’s context clear, or do you need additional knowledge? 

• Do you need to look up references for more details?  
Are there cited sources you should explore to deepen your understanding?

Roadtrip to read a scientific paper (3)
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4. The Results section provides the raw data that may be useful for your own research.  
 
It presents findings in a clear, structured manner, often using figures and tables to make 
complex data more accessible. 
 
Key questions to consider for figures: 
• Do you understand what the axes represent? What variables are plotted? 

• What units are used? Are they consistent and appropriate for the study? 

• Does the trend or curve make sense?  
Do the results align with expectations or previous research?

Roadtrip to read a scientific paper (4)
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5. The Methods section provides a detailed account of how the experiment was 
designed and conducted.  
 
It outlines the materials, techniques, and procedures used, ensuring that the study can 
be replicated by other researchers. 
 
How to approach the methods section: 
• Skim for the basic methodology  

Focus on the overall approach rather than getting lost in complex details. 

• Identify key techniques 
Recognize commonly used methods that might be relevant to your own research. 

• Seek clarification when needed 
If a technique is unfamiliar, ask an expert or refer to a scientific textbook or 
encyclopedia for a deeper understanding.

Roadtrip to read a scientific paper (5)
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Given the sheer volume of research papers available, what criteria should you use to find 
the most relevant and credible work? 

A) Journal reputation 

B) Publication date 

C) Author recognition 

D) Relevance to your topic

Paper hunt: how to select valuable papers
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Given the sheer volume of research papers available, what criteria should you use to find 
the most relevant and credible work? 

A) Journal reputation: 
• High Impact Factor (IF) journals 

The Impact Factor (IF) is a scientometric index: measures the average number of 
citations received per article published in a specific journal over the past two years.  
It is widely used as a proxy for a journal's influence and prestige within the scientific 
community. 
 
For the latest rankings of journals by Impact Factor, visit here. 
 
Highly recommended High-Impact Journals: Nature, Science, Cell, The Lancet 
These journals are highly selective and publish groundbreaking research across 
various disciplines, making them some of the most cited and influential sources in 
academia. 

• Highly specific journals: these provide in-depth, niche research in specialized fields. 

• Avoid predatory journals (check Beall’s List) 

Paper hunt: how to select valuable papers
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Given the sheer volume of research papers available, what criteria should you use to find 
the most relevant and credible work? 

A) Journal reputation 

B) Publication date: 
• Recent papers ensure you are working with the latest advancements in the field. 
• However, foundational older papers may still be crucial for background knowledge.

Paper hunt: how to select valuable papers
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Given the sheer volume of research papers available, what criteria should you use to find 
the most relevant and credible work? 

A) Journal reputation 

B) Publication date 

C) Author recognition: 
• Look for papers by researchers whose work you trust  
• Well-established authors and groups often produce high-quality studies. 

Paper hunt: how to select valuable papers
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Given the sheer volume of research papers available, what criteria should you use to find 
the most relevant and credible work? 

A) Journal reputation 

B) Publication date 

C) Author recognition 

D) Relevance to your topic: 
• Does the paper directly address your research question? 
• Is it cited frequently by other researchers?

Paper hunt: how to select valuable papers
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1. PubMed 
• The most widely used database for biomedical and life sciences research, maintained 

by the U.S. National Library of Medicine (NLM). 
• Contains millions of peer-reviewed articles, clinical studies, systematic reviews, and 

more. 

2. Google Scholar 
• A broad academic search engine that indexes a wide range of scientific literature. 
• Contains scientific articles, theses, books, conference papers, and patents. 
• Caution: Some results may include non-peer-reviewed sources. 

3. Scopus & Web of Science 
• Two high-level academic search databases used for advanced research. 
• Contain indexed articles, citation metrics, journal impact factors, and research trends. 

Hack your research: where to find papers
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4. DOAJ (Directory of Open Access Journals) 
• A directory of peer-reviewed, open-access journals. 
• Contains free full-text articles from various disciplines. 
• Ideal for finding freely available papers without paywalls, always verify journal credibility. 

5. Preprint Servers (Unpublished research) 
• Preprints are early versions of research papers that haven’t been peer-reviewed yet. 

Useful for accessing cutting-edge studies before official publication. 
‣ bioRxiv – Biology and life sciences. 
‣ medRxiv – Clinical and medical research. 
‣ arXiv – Physics, bioinformatics, and computational biology. 

• Since these papers are not peer-reviewed, they should be interpreted critically. 

6. Institutional Repositories 
• Many universities and institutions provide open-access papers through their archives: 
‣ PubMed Central (PMC) – Free archive of biomedical articles. 
‣ Europe PMC – European version of PMC with additional open-access content. 
‣ HAL – Open-access repository of French research.

Hack your research: where to find papers
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7. ResearchGate & Academia.edu 

• Academic social networks where researchers share publications. 
• You can request full-text articles from authors if they are not openly available. 

8. Dimensions & AI-Powered search engines 

AI-driven platforms enhance research by offering advanced search functionalities. 
• Dimensions – Analyzes research trends, citations, and funding. 
• Semantic Scholar – Uses AI to suggest relevant papers. 
• Elicit – AI assistant for finding and summarizing research papers. 

9. Systematic reviews & meta-analysis databases 

If you're looking for high-quality systematic reviews and meta-analyses: 
• Cochrane Library – Evidence-based reviews in healthcare. 
• Epistemonikos – Global database of systematic reviews.

Hack your research: where to find papers
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Type your keywords, and PubMed will display all relevant papers for your research.

Mastering PubMed

To refine your search, you can: 
• Use MeSH (Medical Subject Headings) 

terms for more precise results (e.g., 
Prostatic Neoplasms instead of 
prostate cancer). 

• Apply filters to narrow results by 
publication date, article type (e.g., 
clinical trials, reviews), free full text, and 
more. 

• Check PubMed Central (PMC) for 
open-access articles. 

• Use the “Cited by” feature to find 
newer studies that reference a specific 
paper.
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Search bar

Located at the top,  
this is where you  
type your keywords  
(e.g., alternative splicing 
cancer).  

You can refine your 
search by using: 
• MeSH terms 
• Boolean operators 

(AND, OR, NOT) 
• advanced search 

options.



The number of papers 
found. 

You can sort results by 
• most recent 
• best match  
• publication date  
to prioritize the most 
relevant studies.



Filters panel 
Allows you to refine 
results based on: 
• Article type  

(e.g., clinical trials, 
reviews, meta-
analyses) 

• Publication date  
(e.g., last 5 years) 

• Text availability  
(Free full-text, 
Abstract only) 

• Study species 
(Humans, Animals)



Search results list  
Displays article titles, 
authors, journal names, 
and publication dates.  

Clicking on a title opens 
the full article page with 
an abstract and access 
options.



Access & full-text links 
Some papers are freely 
available through 
PubMed Central (PMC), 
while others may require 
university access or a 
request from the author.



Abstract and keywords

Some articles include a 
“Cited by” section, 
showing newer papers 
that reference them. 
 
The “Similar articles” 
section suggests 
related research based 
on your query.
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If you are looking for all the published work of a specific researcher, one of the best tools to 
use is Google Scholar. 
 
Let’s try searching for "Francesca Ciccarelli" as an example. This will display a list of her 
published articles, citations, and co-authors.

Tracking a researcher’s work

Check the "Cited by" feature to see how 
her work has influenced other studies.



If you are looking for all the published work of a specific researcher, one of the best tools to 
use is Google Scholar. 
 
Let’s try searching for "Francesca Ciccarelli" as an example. This will display a list of her 
published articles, citations, and co-authors.

Tracking a researcher’s work

Sort by date to find the most 
recent papers49




