Scientific Ethics and
Professional Integrity
“The community of scientists is bound by a set of values, traditions,
and standards that embody honesty, integrity, objectivity, and
collegiality. These values are reflected in the particular principles
and practices characteristic of specific scientific disciplines.”

Panel on Scientific Responsibility and the Conduct of Research. Committee on
Science, Engineering, and Public Policy. National Academy of Sciences, National
Academy of Engineering, Institute of Medicine. Responsible Science: Ensuring
the Integrity of the Research Process, Volume 1 (Washington, D.C.: National
Academy Press, 1992),

Workshop Goals
•
•
•
•
•

acknowledge and identify ethical challenges we all face
clarify expectations and standards of conduct
raise our shared awareness of these issues
provide a framework for deliberation and action
identify resources that are available to you

Workshop Structure
•
•
•
•
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initial survey of our shared experiences
case studies to prompt discussion
overview of the professional ethics landscape
workshop assessment

Please start by answering the initial
survey at
http://physics.harvard.edu/ew
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Dimensions of Ethics & Integrity
Publications and Authorship
Intellectual Property
Mentoring others vs. self-promotion
Academic Misconduct
Academic Fraud
Plagiarism
Conflict of Interest
Professional Interactions with Others
Your Societal Obligations
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(Kirby & Houle, Physics Today 2004)
Take a look at the Physics Today articles
in your handouts.
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A conjecture… lower-impact ethical challenges are
more common than rare high-consequence ones

log(incidence)

authorship

data fabrication
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consequence

https://www.theguardian.com/education/2012/aug/31/harvard-university-cheating-scandal
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?
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Higher Proportion of Misconduct
Findings at Junior Levels…

https://ori.hhs.gov/images/ddblock/vol13_no1.pdf
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Observations thus far…
•
•
•
•

Many physicists are confronted with (diverse) ethical issues.
There are recent examples of unethical actions, at Harvard.
There are numerous examples of ethical breaches in our field.
The majority of these are avoidable.

So….why do ethics violations happen?
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Decision-making and Environment
Stress
Communication
Resources
Structure of lab
Management style
Ignorance
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Intellectual Integritythe Foundation of Science
“Each physicist is a citizen of the community of science. Each shares responsibility
for the welfare of this community. Science is best advanced when there is mutual
trust, based upon honest behavior, throughout the community. Acts of deception,
or any other acts that deliberately compromise the advancement of science, are
unacceptable. Honesty must be regarded as the cornerstone of ethics in science.
Professional integrity in the formulation, conduct, and reporting of physics
activities reflects not only on the reputations of individual physicists and their
organizations, but also on the image and credibility of the physics profession as
perceived by scientific colleagues, government and the public. It is important that
the tradition of ethical behavior be carefully maintained and transmitted with
enthusiasm to future generations.”
(APS Guidelines for Professional Conduct)
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Please read our first case studyAmanda and the code breakthrough
and write down answers to the
questions that pertain to this case
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One possible structured approach
1.

Identify clearly the moral and ethical tensions in the
situation

2.

Identify the stakeholders and consider the situation from
each of their perspectives and interests.

3.

Identify clearly the obligations, rights, and responsibilities
of those involved.

4.

Consider the courses of action in the context of your
ethical compass, your obligations, and the above
considerations.
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Numerous resources to help you navigate these issues
- Family and friends
- Co-workers and colleagues
- Experienced faculty here, from outside your subfield
- Mentors and advisors from prior institutions
- Departmental Staff
- Department Chair
chair@physics.harvard.edu

- FAS Dean of Science, FAS Dean, GSAS Dean
- Harvard’s FAS Research Integrity Officer (RIO)
https://research.fas.harvard.edu/research-integrity

- University Ombudsman’s Office
https://ombudsman.harvard.edu/
- FAS

Office for Postdoctoral Affairs
http://www.postdoc.harvard.edu

-
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Let’s take a tour across the landscape of scientific ethics & professional integrity
misconduct
data and code disposition, curation, replication, and access
conflicts of interest
authorship issues
plagiarism
refereeing
citations
professional interactions
mentoring
changes in the ethical landscape
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Error vs. misconduct
The U.S. NSF defines three types of research misconduct:
fabrication, falsification, and plagiarism.
Fabrication is making up results and recording or reporting them.
Falsification is manipulating research materials, equipment, or processes or
changing or omitting data or results such that the research is not accurately
represented in the research record.
Plagiarism is the appropriation of another person’s ideas, processes, results, or
words without giving appropriate credit.
(http://en.wikipedia.org/wiki/Research_misconduct)

Honest mistakes are OK.
Lying and intellectual theft are not.
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Scientific Fraud in Physics
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Experimental techniques, curation, and
provenance of data and code
How do you document your work?
Is your documentation adequate for you to reconstruct your thinking and
analysis a decade from now?
How about others- could an expert replicate your analysis using the
information you’re retaining?
How are you storing your code and data/results, and for how long will you
retain them?
How do you decide when to exclude data points?
What justification is there for retaining proprietary access to data sets?
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Conflicts of Interest
A potential conflict of interest arises when you, or someone close to you,
stands to benefit from your actions. Examples include:
•
•
•
•
•
•
•
•

Preferential procurements
Biased hiring
Reviewing papers or proposals in which you have an interest
Any commercial links, or stock ownership ties
Providing evaluations in inappropriate situations
Biases in favor of current or past collaborators
Biases against current or past competitors (or collaborators!)
Supervisory relationships that align with personal relationships
Disclosure!
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Authorship
Publications are the primary product of our research
enterprise.
What level of contribution merits inclusion on the author list?
“Gift authors”: inclusion of people who did no work.
“Ghost authors”: excluding people who contributed.
What criteria determine the order of authors?
Intellectual creativity and effectiveness is how we keep
score.
Publications are the record of this.
I suspect that authorship issues will arise frequently for you.
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Work through case study #2Farshad and the added author
and write down answers to the
questions that pertain to this case
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Authorship (APS guidelines)
“Authorship should be limited to those who have made a significant contribution to
the concept, design, execution or interpretation of the research study. All those
who have made significant contributions should be offered the opportunity to be
listed as authors. Other individuals who have contributed to the study should be
acknowledged, but not identified as authors.
Collaborations are expected to have a process to archive and verify the research
record; to facilitate internal communication and allow all authors to be fully
aware of the entire work; and respond to questions concerning the joint work
and enable other responsible scientists to share the data. All members of a
collaboration should be familiar with, and understand, the process.”
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Some questions regarding authorship…
• What criteria determine inclusion on the author list?
• In what order should authors be listed?
– Alphabetical?
– Hierarchical?
– Two-tiered?
– In order of their contribution?
• Who decides or arbitrates authorship issues or disputes?
• What about technicians?
• What about undergraduates?
• What about “giving” first authorship to the postdoc who’s about to go
on the job market?
• What circumstances would prompt you to take your name off a paper?
• At what stage in a project is it appropriate to raise authorship issues?
• See handout materials on authorship issues…
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Plagiarism
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https://arstechnica.com/features/2007/08/plagiarism-and-falsified-data-slip-into-the-scientific-literature/

Refereeing
“Peer review provides advice concerning research proposals, the
publication of research results and career advancement of colleagues.
It is an essential component of the scientific process. Peer review can
serve its intended function only if the members of the scientific
community are prepared to provide thorough, fair and objective
evaluations based on requisite expertise. Although peer review can be
difficult and time-consuming, scientists have an obligation to
participate in the process. Privileged information or ideas that are
obtained through peer review must be kept confidential and not used
for competitive gain. Reviewers should disclose conflicts of interest
resulting from direct competitive, collaborative, or other relationships
with any of the authors, and avoid cases in which such conflicts
preclude an objective evaluation.”
(APS Guidelines for Professional Conduct)
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Conflicts of Interest and RefereeingDiscussion
You’re asked to review a paper written by a team doing a competing project.
Tensions are high and there is a history of mistrust.
•

How do you handle this situation?

•

What obligations do you have, if you elect to proceed?

•

Can you (or should you) tell your collaborators about what’s in the paper?

•

Imagine the competing team’s submitted paper (for which you’re the
referee) is compelling and has outperformed your own team’s project. But
your advisor is about to buy a tremendously expensive piece of
equipment. Do you play ignorant, knowing the money is going to be
wasted?
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Ethical Interactions
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http://www.sciencemag.org/news/2017/10/swiss-university-dissolves-astronomy-institute-after-misconduct-allegations

Citations: Giving credit where credit is due
“Authors have an obligation to their colleagues and the physics community to
include a set of references that communicates the precedents, sources, and
context of the reported work. Proper referencing gives credit to those whose
research has informed or led to the work in question, helps to avoid
duplication of effort, and increases the value of a paper by guiding the reader
to related materials. It is the responsibility of authors to have surveyed prior
work in the area and to include relevant references. Proper and complete
referencing is an essential part of any physics research publication. Deliberate
omission of a pertinent author or reference is unethical and unacceptable.”
(APS Guidelines)
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Unintended Consequences, and
Social Responsibility.
What responsibility do you bear for the potential application
of your ideas in ways that you did not expect?
What responsibility do you have to contribute to solving
some of the world’s toughest technical challenges:
energy, environmental, security…?
How do you feel about working in the defense sector?
To what extent have you reconciled your roles as a
scientist, as an educator, and as a citizen of your nation
and of the world?
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Mentoring vs. Self-Promotion
A graduate student has been working closely with you on a project.
You are about to apply for a second postdoc, and the student is
applying for her first one, in the same year. You have jointly
obtained superb results, and you both want to present a talk at
the upcoming high-prestige meeting. Only one talk on this topic
will be accepted.
What do you do?
How will you balance your own interests against those of others?
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Pause Here for Additional
Questions/Comments/Discussion?
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Evolving Aspects of Scientific Ethics
Data: public vs. proprietary
See http://blogs.discovermagazine.com/cosmicvariance/2006/06/23/should-the-data-be-public/
Code: open source vs. proprietary
Commercial Interests and Intellectual Property
Open access to publications vs. journal subscriptions
Authorship order on papers
Downloading overheads from conference presentations and writing a
paper based on digitizing the graphs
Preprint server culture vs. peer reviewed papers
Numerous topics in life and medical sciences:
stem cell research
human subject research protocols
financial relationships to drug companies
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More evolving ethics….
“The preliminary data points for positron and antiproton fluxes plotted in our figures have been
extracted from a photo of the slides taken during the talk, and can thereby slightly differ from
the data that the PAMELA collaboration will officially publish”
arXiv:0808.3867

https://www.universetoday.com/17568/pushing-the-polite-boundaries-of-science-about-dark-matter/

“Tony Readhead gave a talk at the Jan 2002 AAS meeting, and showed a slide of the CBI
measurements of the CMB angular power spectrum. Max Tegmark took a picture of it and
inserted the jpeg into the powerpoint for his talk later in the session. When nothing had been
posted to the arxiv by late February, I asked Max for a copy of the jpeg and measured the
data points off of it. You can do a very good job since you have the plot frame with tick
marks, although it is easier to get data from postscript files. I used these points in a few talks
I gave, but not any published papers.”
Ned Wright post at
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http://www.andrewjaffe.net/blog/science/000368.html

Reporting Ethical Violations
Project Principal Investigator
Department Chair
University Chief Research Compliance Officer
University Research Integrity Officer
University Deans, Provost, President
Federal Agencies
The press, in a case of total systemic failure or cover-up.
In the US, “Whistleblower” laws protect individuals who
disclose violations from repercussion.
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The Federal Government Cares
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From http://ori.dhhs.gov/documents/annual_reports/ori_annual_report_2007.pdf
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We have earned the
public’s trust- let’s keep it
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http://media.theharrispoll.com/documents/Prestigious+Occupations_Data+Tables.pdf

You have a reputation to maintain… keep it

Joel Primack colloquium on Ethics & Physics, http://physics.ucsc.edu/~joel/EthicsColloquium.pdf

Some Closing Thoughts and Suggestions…
• You have a responsibility to yourself, to your colleagues, to your institution,
and to society at large to act with integrity. Hold yourself to a high standard
and set an example.
• Your reputation is an important asset.
• Don’t avoid hard conversations. The sooner you face up to difficult
situations, the sooner they’ll be resolved.
• Think about the principles and values that will guide your actions when
confronted with an ethically difficult situation, ahead of time.
• When faced with a challenging situation, step back and gain perspective.
• Make sure you clearly understand norms and expectations.
• Lead your life in accord with your core values.
• Reach out to others for help and advice.
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Thanks to…
Bonnie Currier
Stephen Kargere
Marina Werbeloff
Cristy McGoff
Please fill out the workshop evaluation survey at
http://physics.harvard.edu/ew
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Resources at FAS, in addition to
those at the Department level
Research Integrity concerns:
•Research Integrity Officer
•PI and Department Chair
•Chair of the Committee on Professional Conduct (CPC)

Data Management
•IQSS
•Dataverse https://dataverse.org/
•Library https://guides.library.harvard.edu/dmp
• Data Science Institute

Intellectual Property
•Office of the Vice Provost for Research
https://vpr.harvard.edu/pages/intellectual-property-policy

Conflict of Interest Management
•FAS Research Administration Services
https://research.fas.harvard.edu/conflicts-of-interest
•Office of the Vice Provost https://vpr.harvard.edu/pages/financial-conflictinterest-policy

Harvard Guide to Using Sources
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https://usingsources.fas.harvard.edu/

