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Today’s Topics

• Science and Ethics

• Plagiarism

• Citations and Reference Lists
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Why do Research?

Individual Benefits:

• Use my brain and do something challenging

• It is a lot of fun!

• Career advancement and professional development

• Financial security and success

• Make a lasting impact

• Gain recognition and acknowledgment

For Society:

• Contribute to knowledge production and progress

• Science is the best tool we have for understanding the world

• Make the world a better place
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What could possibly go wrong?

• Considering the publishing process and researchers doing their best;
what could possibly go wrong?

• What are typical failure modes in research?
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Science or Insanity?
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Science or Joke?

6/55



Cases of Fraud and Misconduct

Wikipedia: MMR vaccine controversy
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https://en.wikipedia.org/wiki/MMR_vaccine_controversy


Cases of Fraud and Misconduct

Wikipedia: MMR vaccine controversy
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Fake Papers

Experiential Learning in Secondary Education Chemistry Courses: A Significant...

9/55

https://web.archive.org/web/20201128173237/http://www.davidpublisher.org/Public/uploads/Contribute/5f6ff8b1e7da7.pdf


Crispr Babies

The Guardian article
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https://www.theguardian.com/world/2019/dec/30/gene-editing-chinese-scientist-he-jiankui-jailed-three-years


Elizabeth Holmes – Theranos

BBC News article 11/55

https://www.bbc.com/news/world-us-canada-59734254


Any Ethical Issues in Mathematics?

• Hardy: mathematics is morally neutral (A Mathematician’s Apology)

• Harmful cultures exist: prestige, competition, “fake it till you make it”

• Typical ethical pitfalls:
- Overselling novelty or impact

- Claiming others’ ideas/proofs as your own

- Vague references and unverifiable claims
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Not All Bad Science is Deliberate Fraud

Discussion question:

How should we distinguish intentional misconduct from well-intentioned
but flawed practices – and why does that distinction matter?
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Be Aware of Bad Science!

Research Misconduct:

• Sloppy research methods

• Fabrication or falsification of data

• Misuse of generative AI

• Plagiarism

• Ethically disturbing research topics

• Impact manipulation (citation rings, etc.)

• Serious consequences for violations

Publishing Industry Problems:

• Predatory journals and fake conferences

• Journal hijacking

• Excessive publication fees

• Publication bias

• Corruption in peer review

Personal Pitfalls:

• Vanity and ego-driven research

See: UiO’s guidelines on research ethics
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https://www.uio.no/english/for-employees/support/research/research-ethics/norms-guidelines/


Summary: Scientific or Alternative Fact?

• In general, it is difficult to decide what is reliable research

• Scientific articles are evaluated by experts prior to publication (peer
review)
- Provides quality control – but no guarantee

- Built on tradition, trust, and integrity

- Small errors are common

- Fraud and misconduct still occur

• Important in science and society
- Affects medicine, technology, policy, and public trust

- Impacts how knowledge is shared and verified

• A potential problem is the incentive structure
- “Publish or perish” pressure

- Funding depends on publications and measurable output

- Rewards fast results over careful verification

- Encourages questionable research practices
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Plagiarism
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Definition

Plagiarism is the representation of
another author’s language, thoughts, ideas,
or expressions as one’s own original work.

Wikipedia: Plagiarism
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https://en.wikipedia.org/wiki/Plagiarism


Trump vs. Obama
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Research Ethics

Wiley: 10 types of plagiarism in research
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https://onlinelibrary.wiley.com/doi/10.1111/j.1750-4910.2017.tb00243.x


10 Types of Plagiarism in Research

• Verbatim
- copy/paste without citation

• Complete
- submitting an entire work as your

own

• Paraphrasing
- rewriting text/arguments without

citing

• Secondary source
- citing a primary source you did

not read

• Invalid / misleading citations
- citing the wrong source, or sources

that do not support the claim

• Replication
- copying figures, tables, data, or

results

• Duplication
- or self-plagiarism, i.e. reusing your

own text/results without
disclosure

• Repetitive research
- “salami slicing”: splitting one

study into many small publications

• Misleading authorship
- wrong or unfair author lists

(ghost/gift authors)

• Unethical collaboration
- inappropriate sharing or reuse

between collaborators/students

And, Accidental plagiarism, forgetting or incorrect citation.
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A Plagiarism Example From the 16th Century

Veritasium (YouTube): How Imaginary Numbers Were Invented
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https://www.youtube.com/watch?v=cUzklzVXJwo


Plagiarism Traps in Mathematics

• Standard mathematical style makes it easy to copy wording and structure
unintentionally

• Unclear when to cite standard theorems vs. what counts as “common
knowledge”

• Some results feel standard but come from specific authors – risk of
missing citations

• Your “new” result may be a twist on a known result – must credit the
original

• Rewritten proofs following the same idea/structure still need citation

• Small projects relying on few sources can become too close to the original

• Paraphrasing mathematical arguments can change meaning – hard to
rewrite without copying
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Example: Stealing From the Textbook

Textbook for an introduction to plane
algebraic geometry

Bachelor thesis where results are not
properly cited
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Example: Stealing From the Textbook
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Example: Stealing From the Textbook
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Example: Stealing From the Textbook

• Bachelor thesis where results are not
properly cited

• The book is mentioned in the
bibliography, but each individual
result is not correctly cited

• Rewritten, not copied, results and
proofs, but they are not the
student’s results!

• Even examples are copied – and
presented in the same way!
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Citations and Reference List: Credit, Transparency, and Verification
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Research Ethics

https://www.uio.no/english/studies/examinations/sources-citations/
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Research Ethics

https://www.uio.no/english/studies/examinations/cheating/
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Ouriginal – The System UiO Uses for Control of Plagiarism

UiO: Ouriginal
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https://www.uio.no/for-ansatte/arbeidsstotte/sta/eksamen/plagiatkontroll/veiledning.html


Sandra Borch (Plagiarism)

E24 article
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https://www.nrk.no/norge/flere-tekstlikheter-funnet-i-helseminister-kjerkols-masteroppgave-1.16725113


Ingvild Kjerkol (Self-plagiarism)

NRK article
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https://www.nrk.no/norge/flere-tekstlikheter-funnet-i-helseminister-kjerkols-masteroppgave-1.16725113


Self-plagiarism at the Universities

Khrono article Khrono article
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https://www.khrono.no/minst-90-studenter-utestengt-for-selvplagiat-ett-universitet-skiller-seg-ut/790902
https://www.khrono.no/ble-anklaget-for-a-skrive-av-sin-egen-eksamen-tapte-i-retten/778147


Self-plagiarism at the Universities

Khrono article Khrono article
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https://www.khrono.no/selvplagiering-hva-er-problemet/779457
https://www.khrono.no/den-faglige-vurderingen-er-det-viktigste/842973


Discussion – Consequences and Context

Discussion questions:

• Is self-plagiarism as serious as plagiarizing others’ work?

• Should consequences differ based on when misconduct occurred (as a
student vs. established professional)?

• Does intent matter? What if someone didn’t know the rules or made an
honest mistake?

• When does reusing your own work become problematic? Where is the
line?

• What systemic changes could prevent such cases in the future?
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If I Have Seen Further it is by Standing on the Shoulders of Giants

36/55



Using Sources in a Project

• All results, books, articles, other sources and programs that you use must
be cited in the text

• List of references with complete information about your sources at the
end of your thesis
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Give Credit to the Right Person
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Key Principles for Citations

When using others’ work, ask yourself:

• Who made it?

• Why do you include it?

• How do you use it?

• Where can the reader find it?

Essential practices:

• Provide proper citations in text

• Include complete reference list

• Make your own contribution explicit

• Cite to give credit and avoid plagiarism

Remember: Your own contribution is what matters most!
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Citing in Mathematics – An Overview

Where it appears

• Results and claims should be
supported by:
- Your own mathematical argument
- A citation of a result by someone

else

• Where do we cite?
- Introducing a paragraph or sentence
- After a claim – at the end of

sentences or paragraphs
- In theorems, propositions, and so on

• Different kinds of citations:
- The entire source
- Specific results
- Quotes are rare
- Paraphrased content

How it appears (BibLaTeX)

• Different styles (every journal has
a preferred style):
- numeric [1]
- alphabetic [Bor17]
- authoryear (Borgan, 2017)

• General citations without page
numbers:
- [1] or [Bor17]
- Borgan in [Bor17]

• Specific results with numbering or
page numbers:
- Maugesten and Moe [MM17,

Theorem 1.1]
- Maugesten and Moe [MM17, p. 12]
- Maugesten and Moe [MM17, pp.

12–15]
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Illustrations

• Pictures, figures, graphs, tables, and
drawings belong to someone

• Always respect copyright

• Check license (CC-BY, Public
Domain, etc.)

• Ask for permission to use them

• Cite them correctly

• You may recreate graphs and
figures:
- Recreate so it conveys your own

message
- Cite the source/data/software you use
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Reference List

• Detailed information about all sources cited in the text

• Enough information to find exactly the text that has been used

• Surjective:

- Only these sources – no more, no less

• Proofread the reference list!

• Reveals the context of your work:

- What field and topics you engage with

- The academic level (textbooks vs. research papers)

- What foundation you build upon (where it comes from)

- What direction you contribute to (where it goes)

- Helps readers and yourself get an overview
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Reference List – Technical Details

• Metadata

• Information about the material

• Book:
- Author, title, publisher, place and year

• Article:
- Author, title, journal, volume, year, page numbers

• Web pages:

- Author, title, address, visiting date

• arXiv-articles have their own set of rules
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Verifiable Research

• Main point with citations and the
reference list is that the reader should
be able to check and recreate or verify
your results

• Always use the source in front of you!

• Be precise, beware of editions,
pre-prints etc.

• Use the primary source

• If you don’t have the primary source or
it cannot be used, cite the statement
about the result in the secondary
source that you have in front of you!
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arXiv vs. Published Articles

• arXiv: A preprint (often not peer-reviewed yet) and can be updated with
new versions

• Published article: Peer-reviewed and formally published as the final
“version of record” (fixed citation/DOI)

arXiv preprint

Published version
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Some Special Problems in Mathematics

• Level on what you write vs. level on the source

• A result that covers a more general case than you are working with

• Common to make changes / paraphrase

• But you still have to acknowledge the original work!

• Notation must be consistent!

• Different notations must be merged

• Declare notation early on and in running text

• “In our notation, the theorem says. . . ”
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Choosing Notation
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A Digression: Numbering and Cross References

• Numbering
- Chapters, sections, figures, tables,

theorems, lemmas and so on should be
numbered

- Equations and formulas that you use in
different places in the text need a
number

- Central equations and formulas should
have a number so that others can cite
them

• What is cross references?
- A way to connect different parts of the

text using numbers

• Why use cross references?
- Helps the reader navigate in your

project

- Use \usepackage[hidelinks]{hyperref}
for digital navigation

- Makes your project citeable!
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How to Avoid Plagiarism

• Cite!

• It is always OK to cite (the source you have in front of you)!

• It is never OK to copy theorems, proofs etc., even in rewritten form,
without citing!

• Self-plagiarism is still plagiarism, so you must cite!

• Make sure the motivation, introduction and presentation of the results,
examples and proofs are independent of your sources

• Draw your project’s story on a sheet of paper

• Read the source, put it away and write what you want to include in your
own words
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Example: Stealing From the Textbook

Textbook for an introduction to plane
algebraic geometry

Bachelor thesis where results are not
properly cited
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Example: Stealing From the Textbook

You may include a theorem by someone else (modified to your notation) in your project if
you CITE the source!

OK if cited properly
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Example: Stealing From the Textbook

You may NOT copy or paraphrase environment by environment from someone else in your
project EVEN IF YOU CITE the source!
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Summary Citations I

• All claims must be verified either by a mathematical argument or a citation

• Citations appear:

- At the beginning of paragraphs, sentences or claims

- After a claim or at the end of a sentence

- Before or in parenthesis next to a result

• Mention the last name of the author(s) at least the first time the source is
used

• If you build your research on someone’s work and only tweak some
assumptions, specify this with a citation and explicitly state the changes
you make

• In mathematics, citations are rarely direct quotations with quotation marks
(due to notation/level changes)
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Summary Citations II

• Use primary sources and published versions as much as you can

• It is common to cite textbooks (not necessarily primary sources) for
well-known results

• Some results are so well known they need no citation (e.g. Pythagoras’
theorem)

• If you cite a specific result, include environment and number in the citation

• If you do not cite a specific result, it is expected that you provide a proof
and that it is your own

• OK to cite an entire paper as background, but specific results must be cited
specifically

• Never copy the structure of someone else’s text

• Do not cite people unless you actually use their research – citations must
serve a purpose
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