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A NON-SCIENTIST’S GUIDE T0 CHECKING THE SCIENCE BEHIND A CLAIM.

This guide is intended to help you check the scientific validity of claims you may come across in the

media, on websites, or socially.

Know something about the
scientific process.

Know something about the
tactics used to mislead.
Look at some examples of
the checking process.

Locate sources of the claim.

Disregard any headlines.
Clarify the claim.
Note the language.

Look for Science red flags.

Evaluate the source of
information.

Evaluate the type of
publication.

Evaluate the expertise of
the author.

Think about vested interests
and biases.

Weigh up the expertise, red
flags and any hallmarks.

By Graham Coghill at Science or not? (http://scienceornot.net)

Browse the Hallmarks of science at Science Or Not?

Browse the Science red flags at Science Or Not?

Browse Let’s check the science at Science Or Not?

Claims you’ve heard about or seen on TV aren’t very helpful. You
need a permanent version to check the details. Find printed sources
or use a search engine to find web pages, documents, podcasts or
videos.

Headlines are often misleading. Ignore them.

Identify exactly what is being claimed. Summarise the main points.
What’s the tone of the language? Emotive? Confrontational?
Adversarial? Provocative? Or calm, rational, logical, technical?
Identify any logical fallacies and cognitive biases in the information.

The most trustworthy information comes from educational
institutions, government organisations, scientific bodies and journals
and globally-respected sources such as some encyclopaedias.
Wikipedia is not bad. Be sceptical of all other sources.

Peer reviewed papers or systematic reviews are most reliable. Case
studies and conference papers less so. Press releases and media
reports can have lots of spin - marketing material even more so. Be
particularly wary of material that is anti-science (usually identified by
conspiracy theories directed at the scientific establishment).

If the article is anonymous, disregard it.

Does the author have expertise in the area? You can Google the
author’s name to find out how respected they are in the field.
Disregard anyone who is giving an opinion outside their area of
expertise.

Are contact details given? You may be able to contact the author to
confirm expertise.

Anyone who publishes information has a motive — but is that bias
distorting the facts? Could the author or organisation behind the
article have a conflict of interest? Is there an attempt to sell
something? Is there an obvious ideological bias?

Considering all the above, decide how trustworthy the information is.
Make a list of all the details of the claim that need checking on.
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Do a web search.
Select trustworthy
sources.

Locate primary sources.

Look for systematic
reviews.

What to do about
paywalls.

Read as much of each
paper as you can.

Look for retractions and
rebuttals.

Rely on reliable secondary
sources only when
unavoidable.

Ask scientists.

Carry out your own test.

Do the studies show a
mechanism or only
correlation?

Evaluate all the evidence.

Accept or reject.

How conditional is your
decision?
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Use a search engine with keywords particular to the claim.

Look for web pages you can trust in the search results. URLs that
contain .edu, .gov or .org are good indicators. Wikipedia is a
reasonable starting point and sometimes sites like Snopes.com. But
remember that these are secondary sources. Preferably use them only
to find links to primary sources. A list of journals that should not be
trusted can be found at Scholarly Open Access.

Look in your search results or secondary sources for links to original
scientific papers. Google Scholar can help here, and Unsourced is
useful for press articles in the UK. Try to find papers from reliable
journals (see the Wikipedia List of scientific journals.)

Don’t expect to find a study that specifically answers your question.
Systematic reviews are valuable because they survey the literature and
examine all papers on a particular topic. Good systematic reviews will
have a ‘plain language’ summary. You can access reviews on health at
sites such as The Cochrane Library, The Joanna Briggs Institute,
Systematic Reviews, and The Campbell Collaboration.

When papers are behind paywalls, usually only the Abstract can be
read for free. It’s dangerous to rely on abstracts because they often
contain some spin. If you can’t access the full paper via membership of
an educational institution or library, Google the title and authors. You
may be lucky enough to find a free version somewhere. The Open
Access Button could be helpful too.

Definitely read the Abstract and Conclusion; preferably the Discussion
as well. You should at least scan the Methods and Results to make sure
empirical evidence actually exists, but they are often very technical.

If a paper seems doubtful, check at Retraction Watch to see whether it
has been retracted. If you install the rbutr extension on your web
browser, you may be able to use it to find rebuttals of the paper.

Use these if there are no primary sources, or the primary sources are
too technical for you to follow. Make sure these sources are reliable
(as explained above)

There are websites where you can put questions directly to scientists.
Use a search engine to find them, but make sure they are trustworthy.

This is only rarely possible, and because it won’t be a proper controlled
experiment, regard it only as a preliminary investigation.

Epidemiological studies (RCTs) usually show only correlation, which
does not prove cause and effect. More basic research is usually
needed to identify a cause or a mechanism.

Ask yourself these questions: Does the evidence seem to be credible?
Does it all fit together? What does this mean for the original claim?
Do you accept the claim or not? Oris it perhaps partly true?
Remember to guard against wishful thinking and other red flags.

How confident are you of your conclusion? What evidence would you
need to change your mind? Don't fall for single-study syndrome.
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