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Preface 

 

Humanities and Ethics have always been two main educational flagships 

at our School of Medicine, University of Minho (EM-UMinho), Portugal. 

Aligned with many others in the field, we believe that “researchers 

committed with continuous training in research ethics will be highly 

ethical, know the difference between right and wrong, and that they will 

never fabricate or falsify data or plagiarize” (David B. Resnik in “What is 

Ethics in Research & Why is it Important?”). 

This book was designed to be part of an institutional advanced course: 

the training in Research Integrity and Bioethics (tRIBE), conceived as a 

forum for learning, reflection and training in ethics and scientific 

integrity, and seeking to meet current ethical challenges in scientific 

research. Such educational strategy, we hope, will influence research 

practice in an “ethical and reflexive” manner, resulting in more culturally 

aware and “ethically reflexive” researchers, and therefore improving 

global quality of research. 

Much of the material contained in this book has been greatly influenced 

by EMBO (European Molecular Biology Organization) training courses 

on research integrity, and the NIH (National Institute of Health, USA) 

Bioethics Resources. We also thank students for their valuable input and 

comments provided throughout the years of the tRIBE course. We thank 

scidraw.io for scientific drawings.  And lastly, a special word is due to the 

Medical School project founder, the late Professor Pinto Machado, and 

to the School of Medicine at University of Minho for supporting this 

project and for always believing that "more humane doctors are better 

doctors".  

Cecília Leão 

Patrícia Monteiro 

May 2020 
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Chapter 1 – Introduction to bioethics and research integrity 

1.1 Principles of bioethics and research integrity 

“We are all products of our society. We do not “make ourselves”. We owe much of what we 

consider to be our “identity” and “personal opinions” to our community. This made perfect sense 

to Aristotle. For Aristotle, the primary function of the state was to enable collectivist human 

beings to have philosophical discussions and eventually agree on a shared code of ethics. 

Although researchers may have different activities, they mainly share a common goal of providing 

new insights and advancing knowledge.” – text extracted from ‘Introducing Ethics, A Graphic 

Guide’ by Dave Robinson. Despite this common driving force, researchers need more specific 

guidance on responsibilities, which arise from different sources of responsibilities: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Keywords:  

  

 Ethics – 1) Standards of conduct (or behavior) that distinguish between ‘right/wrong’, 

‘good/bad’; 2) The study of standards of conduct. 

Note that ethical and legal rules use similar concepts, but they are not the same. An action 

may be legal but unethical or illegal but ethical. 

 Ethics, normative vs descriptive – Normative ethics seeks to prescribe and evaluate 

conduct, whereas descriptive ethics seeks to describe and explain conduct. Disciplines 

such as philosophy and religious studies take a normative approach to ethics, whereas 

sociology, anthropology, psychology, neuroscience, biology, take a descriptive approach. 

Government standards 
e.g. Research misconduct, intellectual property 

Institutional standards 
e.g. Laboratory management and safety  

 
Professional standards 

e.g. Codes of conduct, expert opinion, advocacy 

 
Commonly accepted practices 

e.g. Common sense 

 
Personal ethics 

e.g. Is this morally right or wrong?  

 

Most people say that it is the intellect which makes a great scientist. 

They are wrong: it is character. Albert Einstein (Princeton University) ” 
“ 
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It is important for researchers to learn how to interpret, assess & apply, various research rules 

and how to make decisions and act ethically in various situations. 

The Singapore Statement on Research Integrity (2010), is an excellent framework for thinking 

about these decisions. It summarizes principles and responsibilities that apply to all researchers. 

 
 

 

 

 

 

 

 

 

 

Some principles and definitions that you will learn in the next chapters, are taken from the 

Singapore Statement, the ‘Glossary of Commonly Used Terms in Research Ethics’ (NIEHS) and 

other resources. So, go online and search all the items below to learn more about some Codes 

and Policies for research ethics that may apply to you: 

 

1) Glossary of Commonly Used Terms in Research Ethics, NIEHS, 2) Singapore Statement, 3) 

Nuremberg Code, 4) World Medical Association's Declaration of Helsinki, 5) European Code of 

Conduct for Research Integrity, 6) Best Practices for PhD Training (ORPHEUS), 7) Universal 

Declaration of Human Rights, 8) Universal Declaration on Bioethics and Human Rights. 

 

 

Ethical norms are so pervasive that should 

simply be regarded as “common sense”. 

But if it is indeed “common sense”… why so 

many ethical disputes and issues? 

 

 

One explanation is that people tend 

to apply ethical norms, according to 

their personal life experience and 

own values… 

4. Good stewardship 
4. Using and managing resources provided by others responsibly 

http://www.niehs.nih.gov/research/resources/bioethics/glossary/index.cfm
https://www.jsps.go.jp/english/e-kousei/data/singapore_statement_EN.pdf
https://history.nih.gov/research/downloads/nuremberg.pdf
https://history.nih.gov/research/downloads/nuremberg.pdf
https://history.nih.gov/research/downloads/nuremberg.pdf
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/doh-oct2008/
http://www.allea.org/wp-content/uploads/2017/03/ALLEA-European-Code-of-Conduct-for-Research-Integrity-2017-1.pdf
http://www.allea.org/wp-content/uploads/2017/03/ALLEA-European-Code-of-Conduct-for-Research-Integrity-2017-1.pdf
http://www.orpheus-med.org/images/stories/documents/ORPHEUS%20Best%20Practices%20DOCUMENT%202016.pdf
http://www.un.org/en/udhrbook/pdf/udhr_booklet_en_web.pdf
http://www.un.org/en/udhrbook/pdf/udhr_booklet_en_web.pdf
http://unesdoc.unesco.org/images/0014/001461/146180E.pdf
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The most serious violations of scientific conduct are known as “scientific misconduct”, 
which is defined as "fabrication, falsification, or plagiarism" (FFP) 

 

1.2 Research misconduct 
 
 

 
  
 

But, as referred by David B. Resnik in “What is Ethics in Research & Why is It Important”, there 
are many other activities sometimes described as "other deviations" from acceptable research 
practices which include: 
 

- Publishing or submitting the same paper to different journals without telling the editors; 

- Including a colleague as an author on a paper in return for a favor even though the colleague 
did not make a serious contribution to the paper; 

- Discussing with your colleagues confidential data from a paper that you are reviewing for a 
journal; 

- Using data, ideas, or methods you learn about while reviewing a grant or a paper without 
permission; 

- Using an inappropriate statistical technique in order to enhance the significance of your 
research; 

- Stretching the truth on a job application or curriculum vitae; 

- Making significant deviations from the research protocol approved by your institution's Animal 
Care and Use Committee or Institutional Review Board for Human Subjects Research, without 
telling the committee or the board; 

- Not reporting an adverse event in a human research experiment; 

- Wasting animals in research; 

- Exposing students and staff to biological risks in violation of your institution's biosafety rules; 

- Sabotaging someone's work;  

- Making unauthorized copies of data, papers, or computer programs; 

- Deliberately overestimating the clinical significance of a new drug in order to obtain economic 
benefits. 

 

 

 

 

Next, go online to read the article “Nine pitfalls of research misconduct” 1. 

                                                           
1 C. K. Gunsalus, A. D. Robinson, Nine pitfalls of research misconduct. Nature. 557, 297–299 (2018) 

Promoting ethical conduct in science  
Some of you may be wondering why is important to have education in research ethics? 
Many of the deviations that occur in research may occur because researchers simply do 
not know or have never thought seriously about some of the ethical norms of research. 
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 Professionalism – the conduct that characterizes a professional person. 

 

1.3 Professionalism and research training integrity 
 
Research is a profession. It requires specialized knowledge as well as long and intensive training. 
Professionalism itself implies several attributes such as honesty and integrity, specialized 
knowledge, competency, accountability and self-regulation. To improve your professionalism, be 
polite, honor your commitments, build expertise and focus on developing emotional intelligence. 

 

Staying happy and sane in the laboratory 

 Your default opinion of others should be that they, like you, are sincere, well meaning individuals. 
Assume that dust-ups stem from an easily resolved misunderstanding. Wait before confronting. 
Most problems solve themselves in a few days. If not, patiently plan a conservative course of action. 
For advice, consult senior members of the laboratory or department. Involve your principal 
investigator (PI) only when absolutely necessary. Why? Whatever the issue, it will probably not 
reflect well on you, regardless of your innocence. Having the PI intervene will permanently mar 
your relationship with the other laboratory member and negatively affect laboratory esprit. 

 Never write an emotional e-mail: have your confrontations on the phone or, better still, in person, 
as you will have the benefit of visual clues that will allow you to determine the effect of your words 
on your antagonist. Because of the imperfection of memory, spoken words (unlike written words) 
remain shrouded in the mists of uncertainty. 

 Your career will be much easier if you develop a thick skin. You should embrace valid criticism, 
because it can improve your science and qualities as a scientist and a person. Of course, not all 
criticism is valid. With time you will develop a sense for legitimate criticism that needs to be 
addressed, and other criticism that should be ignored (with no malice to the source). 

 If possible, avoid intra-laboratory romances, which typically lead to awkward break ups. Yes, only 
another scientist will truly understand you, but try to find your soul mate in another laboratory! 

 Daily exercise will enhance your energy levels and improve your mood. No matter how brief or easy 
the workout, it is better than no workout at all. Vacations are essential to maintain your mental 
health and enthusiasm for science. Get as far away from laboratory life as possible and stay away 
from your e-mail! 

Extracted from “How to succeed in science: a concise guide for young biomedical scientists” (2, 3) 

 
 

Keywords: 

 
 

 
Next, go online to read the article “How to succeed in science: a concise guide for young 

biomedical scientists”, Part I and Part II 2,3. 

                                                           
2 J. W. Yewdell, How to succeed in science: A concise guide for young biomedical scientists. Part I: Taking the 
plunge. Nat. Rev. Mol. Cell Biol. (2008), doi:10.1038/nrm2389. 
3 J. W. Yewdell, How to succeed in science: A concise guide for young biomedical scientists. Part II: Making 
discoveries. Nat. Rev. Mol. Cell Biol. (2008), doi:10.1038/nrm2390. 

“It’s not your work. 

It’s your attitude.” 
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1.4 Knowing your institution and your research environment 

 

 

 

The word “University” emerges from the Latin “universitas magistrorum et scholarium”, meaning 

“a community of teachers and scholars”. An important aspect is that all community members, 

whether staff, students or teachers, should feel part of a bigger whole. As such, all individual 

community members are responsible for sustaining the high ethical standards of the University as 

an institution, and of its broader local community. The University values diversity, respect, 

freedom of thought and expression, integrity, trust, honesty and fairness, and strives to integrate 

these values into its education, research, and practices. Accordingly, all higher education and 

research institutions have a code of conduct, a shared statement of commitment to upholding the 

legal, professional and ethical standards that define the basis for all decisions and actions. The 

academic community, both as individuals and collectively, must know and comply with all the 

standards, policies, laws and regulations. In other words, you must know your institution and your 

research environment. 
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According to the dictionary Merriam-Webster, 'culture' means the set of values, conventions, or 

social practices associated with a particular field, activity, or societal characteristic. Due to culture 

diversity, different individual community members from the same University, may have slightly 

different principles guiding their ethical decision making.  

The University's ethics are grounded in the universal ethical principles of equity, justice, the 

respect for human dignity, and personal and professional responsibility, but ethical principles may 

sometimes be influenced by the moral traditions of local cultures. Hence, to work effectively with 

members whose cultures differ from our own, it is very important to develop cultural awareness. 

 

 

Keywords:  

  

 Cultural awareness – 1) Developing knowledge, sensitivity and understanding of cultural 

differences; 2) Being aware of different cultural values, beliefs, and perceptions. 

 Code of conduct – a set of principles outlining the legal, professional and ethical standards 

of proper conduct. 

     Science lives on its credibility and it is consensual that the researcher has to perform 

professional activities subordinated not only to the universal ethical values, but also to those 

derived from the commitment to the construction of science as a collective patrimony. This is 

referred to as "integrity of research". As such, the issue of scientific integrity deserves 

continuous monitoring and ethically training responsible scientists, ensuring that research is 

carried out in accordance with strict standards of scientific integrity. In accordance, our main 

goal is to raise awareness of bioethics and of research integrity and encourage responsible 

research practices among scientists by promoting ethical literacy in research. 

Cecília Leão (School of Medicine, University of Minho) 

 

 

 

” 

“ 



7 
 

 Human subjects research – research involving the collection, storage, or use of private 

data or biological samples from living individuals by means of interactions, interventions, 

surveys, or other research methods or procedures. 

 Informed consent – the process of making a free and informed decision (such as to 

participate in research). Individuals who provide informed consent must be legally 

competent and have enough decision-making capacity to consent to research. Research 

regulations specify the types of information that must be disclosed to the subject. 

 Confidentiality – the obligation to keep some types of information confidential or secret. 

In science, confidential information typically includes: private data pertaining to human 

subjects, papers or research proposals submitted for peer review, personnel records, 

proceedings from misconduct inquiries or investigations, and proprietary data. 

 GDPR – a regulation in European Union (EU) law on data protection and privacy in the 

EU and the European Economic Area (EEA). It imposes obligations onto organizations 

anywhere, as long as they target or collect data related to people in the EU. 

Chapter 2 - Designing and planning your research 
 

2.1 Research with human participants 
 

Unfortunately there are some moments in Humankind history that are shameful. Although we 

cannot change the past, we should reflect upon previous issues and learn from them to ensure 

that they never happen again. This has happened in research that involves humans, namely in 

the Tuskegee Syphilis Study or the unethical research on human subjects during the Holocaust. 

These and other abuses have made society learn from its mistakes and nowadays we have 

regulations to protect human participants or subjects of research. A series of international 

declarations and conventions such as the Nuremberg Code, the European Convention on Human 

Rights, and the Declaration of Helsinki, have shaped research with human participants. The right 

to privacy is part of the 1950 European Convention on Human Rights. As technology evolved and 

the Internet was invented, the EU recognized the need for modern protections and approved the 

General Data Protection Regulation (GDPR). Although not all researchers will work with human 

participants, all researchers should be aware of the issues surrounding human research. 
 

.  
 

Keywords: 
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 Three Rs (3Rs) – ethical guidelines for protecting animal welfare in research, including 

Reduction (reducing the number of animals used in research), Replacement (replacing 

higher species with lower ones or animals with cells or computer models), and Refinement 

(refining research methods to minimize pain and suffering). 

 Speciesism – the idea, defended by philosopher Peter Singer, that treating human beings 

as morally different from animals is a form of discrimination similar to racism (but 

regarding species and hence called “speciesism”). Similar to research using human 

participants, all researchers working with animals need to have proper training and obtain 

project approval from the research ethics committee.  

2.2 Research with animals 
 

The overall goal of regulations in research with animals is to: 

1. Provide principles for humane treatment; 

2. Establish standards for care; 

3. Recommend – or in some cases require – procedures for review and oversight. 
 

 
Society grants researchers the unique privilege to work with animals to learn what causes 

diseases and how to prevent, treat, or cure them. That’s a privilege, not a right, and researchers 

are entrusted with ensuring the humane care and use of research animals in their care. 

Within most research facilities, you are not allowed to take animal pictures for non-scientific 

purposes. Your rats might be very fuzzy and cute, but it is NOT acceptable to make a video and 

share it with your friends and family. Research animals live in a lab, not in a zoo or in a circus, and 

must be treated with respect and used for scientific purposes only.  

Appropriate training in animal welfare, experimental techniques, and other relevant topics, is a 

prerequisite for responsible conduct with research animals. In Europe, the standard for such 

training is usually set by FELASA (Federation for European Laboratory Animal Science 

Assocations). To satisfy federal requirements and maintain animal handling certification, all 

scientists have to attended mandatory training sessions in Laboratory Animal Science (LAS). If 

your research involves animals, you must take a LAS course that is recognized by your University. 
 

Keywords: 

 

 

 

 
 

 

 

 

 

  

Working with animals is a privilege, 

not a right. 
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2.3 Conflicts of interest and intellectual property 
 

Society relies on researchers for solid, unbiased information. Underlying interests, such as 

financial interests, can potentially undermine research by causing bias and error, suppression of 

results, and even fraud. In recent years, scientists, government officials, and science policy 

experts have expressed concerns about the increasing role of financial interests in research and 

how these can undermine information integrity and lead to biased findings in research. 

 

 

 

 

 

 

 

 

 

 

 

 

Some strategies for minimizing the adverse impacts of a conflict of interest, are disclosure, 

oversight, or recusal/prohibition. Unreported conflicts of interest can have a negative impact on 

everyone working on a research project and on the institutions involved. Always do your best to 

identify (and, as needed, report) all interests and be aware of conflicts that might potentially 

affect your work or intellectual property. 

 

Keywords: 

  

 Conflict of interest – a situation in which a person has a financial, personal, political or 

other interest which is likely to bias his/her judgment or decision-making concerning the 

performance of his or her ethical or legal obligations or duties. 

 Intellectual property – category of property that includes ideas, knowledge and 

information (note that these often emerge as outcomes of research). Also defined as 

creative output (intellectual) that can be a tradable commodity (property).  

But financial interests are just one example of interests. 

There are also other types of interests such as: 

Personal 

Professional 

Scholarly 

Financial 

 

 “only if I could grade 

my own exam!!..” 
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Chapter 3 - Conducting your research 
 

3.1 Healthy collaborations and scientific environment  

 
Current scientific problems tend to be cross-disciplinary and too complex to be solved by a single 

researcher working independently. Collaborations are often needed to help solving such complex 

problems, but collaborations itself can be complicated. Where will records be kept? Who owns 

the data? What are the individual goals and expectations? 

 

 

 

 

 

 

 

 

 

A healthy collaborative research environment, both inside and outside the lab, is fundamental to 
do good science. Inclusivity, communication, culture of care, training and expectations, are all 
important factors that impact research quality and lab “health”. 
 
Next, go online to read the articles “How to Collaborate” 4 and 

“I'm your mentor, not your mother” 5. 

 
 

Keywords: 

 

 
Tip: If you want to learn more, an introductory course on collaborative science is available online 
through the Office of Research Integrity (ORI), by the U.S. Department of Health and Human 
Services. 
                                                           
4 S. A. Holgate, How to Collaborate. Science. (2012), doi:10.1126/science.caredit.a1200082. 
5 L. R. G. DeSantis, I’m your mentor, not your mother. Science. (2017), doi:10.1126/science.caredit.aar3686. 

 Collaboration – the action of working together to create or achieve something. 

  Discussions of expectations regarding critical analyses of data, sharing of data, 

communicating results, and authorship should occur early and often 

Stuart Schreiber (Professor at Harvard University) 

Extracted from the article “How to Collaborate” (4)  

 

” 
“ 

Most collaborations start off enthusiastically but things can turn sour very 

quickly. Problems can be avoided by deciding carefully who you will 

collaborate with. Find out as much information as you can ahead of time. 

Have an honest and open discussion about expectations and working styles, 

core rules, financial details, and data/IP ownership. Write a joint meeting 

report to avoid misunderstandings and future problems. PLAN AHEAD! 
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3.2 Research data and records management 
 

Research data are all the data that you observe, collect, or create during your research project.  

We know that nowadays research tends to be collaborative, but let’s imagine that you are the 

only one working on that project. So if you design your project, run all the experiments and 

analyze all the results... the data generated is yours, right? 

 

  

 

It is also your duty to keep a proper research record of that data, so that other scientists can 

independently replicate, verify or check your research, without needing your help or comments. 

 

Make sure your research records are organized, secure and complete with all necessary details. 

Before starting, learn about the laboratory notebook policies and protocols that are in place at 

your institution. 

 

Keywords: 
 

 

 

  

 Research data – results generated or collected during a research project. 

 Research record – information necessary for reconstructing all the research steps. 

Includes “data” + “how it was collected” + “all thoughts, notes and conclusions”. 

The answer is: not really. If your research is 

funded by someone (e.g. NIH, private company, 

National Science Foundation) or if you used any 

public/institutional resources (such as equipment, 

datasets, internet) to collect your research data, 

then someone else likely owns your data and has 

some rights over it. However you still have the 

responsibility to manage your data with integrity, 

in particular, you have responsibilities in terms of 

ownership, collection, storage and protection of 

that data. 
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3.3 Analysis of data, interpretation and presentation of results 
 

Over- and mis-interpretation are probably the most significant sources of error in research. 
 

 
 
You can see on Wikipedia the viral picture “The dress”. 

 
1. You should always start by determining whether your experiment worked. Is this non-specific 

signal from the antibody? Was the injection location accurate? Should this experiment be 

discarded? Are these data suitable for further analysis? When performing “data quality control”, 

being aware of your own bias is the first step towards avoiding it. Expecting an opposite result 

does not mean that the experiment went wrong or did not work. 

2. Is your dataset representative of the population? Is the statistical analysis appropriate? What 

limitations are inherent to your study? Be aware and acknowledge the limitations of your study. 

3. Presenting your data by overstating an effect or downplaying its limitations, is a form of 

misinterpretation. Zooming in the vertical axis can exaggerate a small change, but removing, 

inserting or enhancing image features is falsification. Always represent your data objectively. 

 
Mistakes happen. If you suspect true scientific misconduct happened, collect information and 

report to the ethics committee.  Don’t spread rumors or suspicions to non-relevant people! Keep 

in mind the presumption of innocence while investigating allegations of research misconduct. 

Keywords: 

 

 Bias – a tendency/opinion/inclination, in favor of, or against, a particular thing.  

 Falsification – the act of manipulating experiments, changing or omitting data, leading to 

results that are not representative of the experiment. 

 Fabrication – “making up" data or results, and recording or reporting them as genuine 

research findings. 

 Data outlier – a data point that is more than two standards deviations from the mean. 

Removal of outliers without articulating a legitimate reason may constitute data 

falsification. 

Data interpretation and presentation is a core aspect 

of research. Always keep in mind these 3 aspects: 

1. Selection of data 

2. Significance of data 

3. Presentation of data 

https://en.wikipedia.org/wiki/The_dress
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Key Points to remember:  
 

 Never falsify or fabricate data!!!  

 

 Keep accurate and complete research notebooks. Never delete anything from your 
notebook. If you wrote a mistake, strikethrough (like this), so others can read. 

 

 When possible use the blinded approach to collecting data. This helps to ensure 
you do not bias your results. 

 

 Always save the original raw data file as well as subsequent files during data 
analysis and figure generation. 

 

 Use the peer review process in the lab, such as lab meeting and meetings with your 
PI, to openly discuss your data and interpretations.   

 

 Be critical of your own data and of the data of fellow lab members (in a 
constructive manner!).   

 

 When preparing a manuscript, ensure that references are properly and fully cited. 
This includes your own previous publications and other publications. 

 

 You should not use exact sentences or paragraphs from other publications. If it is 
warranted, you must put the sentence between quotation marks. 

  

 The raw data that is included in a publication should be available for all authors on 
the paper to review. Any data published in a paper must be retained in a well-
organized manner in case questions arise. 
 

 When in doubt, ask questions. Often things are not intentional, however once the 
data leaves the lab the impact is far greater! 

 

 And above all, remember to always be a researcher committed to continuous 
education and training in research integrity and ethics.   
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Chapter 4 – Reporting your research 
 

4.1 Communicating your results 
 

Research communication it’s not just peer reviewed publications. 

You might be thinking: “Of course! We have posters, abstracts, book chapters”. But the truth is 

that communication spans from informal emails to random postings on your social media. So, it 

is very important that you plan your communication. This will save you time…and trouble! 

 

 
 

 

 

 

 

Why are you communicating? How? To whom? What do you expect? Regardless of the answers, 

you have to comply with basic responsibilities such as honesty, professional courtesy, and 

accountability. Remember that researchers have an obligation to communicate responsibly. 

 

Next, go online to read the articles “Do I make myself clear? Media training for scientists” 6 and 

“Because a scientist says so” 7. 

 

Keywords: 

  

                                                           
6 C. Schubert, Do I make myself clear? Media training for scientists. Science. (2018), 
doi:10.1126/science.opms.aat0856. 
7 A. Ruben, Because a scientist says so. Science. (2018), doi:10.1126/science.caredit.aat3878. 

We are born with two ears and one mouth for a reason. 

So that we can listen twice as much as we speak. 

Ancient Greek wisdom 

 

 Responsible communication – a process by which information is provided or received 

with a clear sense of professional and social responsibility. 

” 

“ 
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4.2 Publishing your results 
 

Researchers are publicly supported professionals and hence have the obligation to communicate 

their research and results responsibly, for example, through scholarly publications. The peer 

review publication process requires time, patience, and understanding of all the steps involved. 

Plagiarism, scientific authorship and peer revision, are some of the key concepts that will be 

discussed in this chapter, but first, let’s get an overview of the publication process. 

 

 

Before writing 

Frame your project, assemble experimental data, figures, and reflect upon 

authorship and potential conflicts of interest. 

 

Writing and submitting 

Organize your manuscript. The chronological order by which ideas have 

first popped-up in your head is sometimes not the most logical order to 

present them. Regarding style, follow the 'guide for authors' provided by 

your journal or publisher. 

 

Reviewing and publishing  

Your manuscript might come back with major or minor revisions from 

reviewers, but what if one of the reviewers (or the editor) asks you to 

remove significant data or feels that your conclusions should make bolder 

claims of significance? This is something you should NOT do at any stage 

of the publication process. 

 
 
Next, go online to read the articles “Tips for Publishing in Scientific Journals” 8 and “Ten simple 
rules for structuring papers” 9. 

 

Lastly, there are 3 steps that might exceptionally occur in the process: erratum, correction of the 

publication (e.g. due to accidental oversight) or even retraction (e.g. deliberate misconduct). So 

remember: always ensure the honesty and accountability of your results, be mindful of your 

bias and errors and always do your best to detect and report them.  

                                                           
8 K. Kelner, Tips for Publishing in Scientific Journals. Science. (2007), doi:10.1126/science.caredit.a0700046. 
9 B. Mensh, K. Kording, Ten simple rules for structuring papers. PLOS Comput. Biol. 13, e1005619 (2017). 
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4.3 Unintentional plagiarism and some practical principles for avoiding it 
 

In science, you should always promote transparency by openly disclosing information that 

concerned parties would want to know, such as financial interests or methodological 

assumptions. You also have the ethical obligation to tell the truth and avoid deceiving others 

(aka, being honest). The most serious types of dishonesty in research include data fabrication, 

data falsification, and plagiarism. 

Plagiarism is also regarded differently in different cultures. In some places, plagiarism tends to 

be tolerated. But here, we are focusing on research integrity rather than culture. So, researchers 

worldwide have to adhere to research standards, and plagiarism shall not be tolerated at all. 

Ownership and plagiarism can sometimes be tricky concepts. When does a hypothesis become 

common accepted knowledge? When do I need to put something between quotation marks? 

 

 
 

But imagine you are in the middle of writing a review and you copied some material into a draft 

document, intending to paraphrase and cite it. Suddenly, you get an urgent call that makes you 

quickly close your draft and go somewhere else. Days later you will likely forget where that 

material came from or even that you copied it at all. This is unintentional plagiarism. 

In order to avoid this, you should keep track of your sources and never copy-paste material 

without the source information. A good way is to always start by coping the source, such as a link 

or DOI. If you suddenly close your draft document, even if you have not yet copied the material, 

you already copied the source. Thus, you can always get back to the material as well as to the 

source.  

Keywords: 

  

Remember: If it's worth citing an idea, it's worth citing the source. 

EMBO training on Research Integrity 

 

 Plagiarism – misrepresenting someone else’s creative work (e.g. words, methods, 

pictures, ideas, or data) as one’s own, thus violating the rights of the original author(s) to 

their intellectual outputs. 

 Self-Plagiarism – reusing one’s own work without proper attribution or citation. Some 

people tend to ignore self-plagiarism as a form of plagiarism because it does not involve 

intellectual theft. 

 Duplicate publication – republishing the same paper or data without proper 

acknowledgment. 

” “ 
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 4.4 Scientific authorship  
 

Authorship is based on substantial intellectual contributions, in other words, it reflects what your 

brain actually did, and not who you are in the hierarchical food-chain. 

Even knowing this, the order in which authors are listed is sometimes controversial. 

Different fields have different norms for author ordering. While in Biological sciences the primary 

author is listed first, in Mathematical fields all authors are listed in alphabetical order. So always 

keep in mind your co-authors expectations… because you may need to explain and negotiate 

author order! 

 

Regardless of the order, you need to make a substantial intellectual contribution to be listed as 

an author. Not all contributions are substantial enough to merit authorship.  

Authorship is important because certifies that you made substantial contributions to the research 

presented, and you should get credit for the work you do. But with credit comes responsibility: 

who is to blame if something is wrong or non-reproducible? You need to take responsibility for 

your part of the project. When your name is on the paper, you should specify which part of the 

work is yours so that you are able to defend the part you did. 

 

Next, to learn a bit more about scientific authorship, go online and read the article “Who's on 
first?” 10. 
 

Keywords: 

  

                                                           
10 A. Dance, Authorship: Who’s on first? Nature. 489, 591–593 (2012). 

 Author – a person who makes a significant contribution to a creative work. Many journal 

guidelines define an author as someone who makes a significant contribution to 1) 

research conception and design, 2) data acquisition, or 3) data analysis or interpretation; 

and who drafts or critically reads the paper and approves the final manuscript. 

 Honorary Authorship – receiving authorship credit when one has not made a significant 

contribution to the work. 

 Ghost Authorship – failing to list someone as an author on a work even though they have 

made a significant contribution to it. 
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 1 

4.5 Peer review process 

 
Peer review is the evaluation of your research work by experts in the field. Peer review happens 

daily at the lab when your supervisor and colleagues give you feedback, but also at conferences, 

awards, interviews, grant applications and publication of your work. You will be involved in the 

peer review process throughout your research career, both as a reviewer and as the person 

whose work is being reviewed. Let’s reflect upon the research integrity aspects that both 

positions entail:  

Being under revision  

 It’s important to present your ideas clearly and objectively, without stretching the truth or 

exaggerating the findings. Always respond to criticism in a constructive, professional manner and 

presenting all methodological details and relevant information. If you are submitting a grant 

proposal, indicate your limitations and be honest about what experiments you plan to do. If your 

grant gets funded, you must fulfil what you have proposed.  

Being a reviewer 

Before you accept to review someone else’s work, ask yourself whether the work is within your 

scope of expertise (competence) and if so, are you free from any conflict of interest that could 

create a bias (for example, you are a close friend of the author). If the answer to any of these 

questions is NO, you should decline the invitation to do the review. If the answer is YES, and you 

accept the invitation, be fair, prompt and diligent. And above all, in all the scenarios, maintain 

confidentiality. Do not contact authors, do not reveal your role as reviewer to other people and 

do not use or discuss any ideas, methods or results from the work being reviewed.  

 

Wearing any of these two hats implies that you reflect upon: 

Scientific validity (or rigor) ► Do the processes, procedures, and methods used, ensure that the 

study is well-designed to test a given hypothesis or theory? 

Reproducibility ► Can independent researchers achieve the same results of an experiment, test, 

or study, under the same conditions? A research paper should include all necessary information 

for other scientists to reproduce the results. Reproducibility is different from repeatability, in 

which researchers repeat their own experiments to verify the results. 

Reproducibility is one of the hallmarks of good science. 

Keywords: 

  

 Peer review – Process of using experts within a scientific or academic discipline (or peers) 

to evaluate work submitted for publication, grant proposals, or others. 



19 
 

Chapter 5 - Researchers' responsibilities to society 
 

5.1 Accountability, advocacy and research 
 

Society trusts researchers with public resources, such as direct funding and public grants to 

generate new knowledge and attain scientific aims. So researchers have responsibilities and 

obligations to society. 

Researchers can help society make informed decisions and have the obligation to engage 

responsibly with the public. However, potential conflicts of interest can emerge such as using this 

position to encourage decisions that might benefit them personally, to promote a particular field 

of research, or to convince society to support research over other emerging priorities. 

 

 

 

 

 

 

 

 

 

 

Robert T. Lackey, NHEERL  (US Environmental Protection Agency) 

Extracted from the article “Science, Scientists, and Policy Advocacy” 11 

 

When you provide advice, it is important that you limit this advice to your field of expertise. 

As a citizen, step down from your scientist role, hang your lab coat, and make it explicit that your 

advice is not based on your expertise (e.g. “Speaking as a father, and not as a scientist, I believe 

broccoli are good for our health” (related to footnote 7). 

 
Lastly, go online to read the article “Science, Scientists, and Policy Advocacy” 11. 
 

Keywords: 

  

                                                           
11 R. T. LACKEY, Science, Scientists, and Policy Advocacy. Conserv. Biol. 21, 12–17 (2007). 

 Accountability – taking personal responsibility for one’s conduct. 

 Advocacy – recommendation which aims to influence decisions within political, 

economic, and social systems and institutions. 

“ 

” 

To scientists, I say get involved, but play the appropriate 
role. If you choose to advocate your personal policy 
preferences, make it clear to everyone involved that you 
have stepped out of a scientific role and into the role of 
policy advocate. In playing the role of policy advocate, be 
aware that your values and preferences inherently are no 
more (or less) important than other participants in the 
policy debate. To do otherwise is to corrupt both the 
political process and scientific enterprise. 
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5.2 Universities, research and public good 
 

Universities and researchers have an obligation to the public good, to the benefit or well-being 

of the public. Universities and researchers support innovation through discovery research, 

promote human capital development, generate new knowledge and serve the long-term public 

good by creating a scientifically-literate society. 

 

 

 

 

 

 

 

 
credit: A Taste Of The Awful @atasteoftheawful  

 

But new knowledge can come with a price. Let’s take as an example the new CRISPR techniques 

to manipulate the human genome. How can/should the public be protected from potential harms 

as well as benefit from its potential new therapies? 

 

Always reflect upon your research and its potentially broader ethical implications. If you suspect 

of any illegal or unethical activity, immediately report to your institutional ethics committee. 

 

Careful consideration and moderation are key. Researchers don’t have sufficient expertise or 

competency to assess these complex ethical issues and to take full responsibility for the public. 

But they do have responsibilities. They should participate on the public debate and promote 

scientific literacy to help guiding informed decisions.  

 

Keywords: 

 

 Research – A systematic attempt to develop new knowledge. 

 Whistleblower – a person who reports suspected illegal or unethical activity, such as 

research misconduct or non-compliance with regulations. Various laws and institutional 

policies protect whistleblowers from retaliation. 

 Responsible conduct of research – following ethical and scientific standards and legal and 

institutional rules in the conduct of research. 


