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As two senior faculty members with significant experience of
reviewing applications and obtaining funding from a broad
range of agencies (including NIH (R-, F-, and K-series), AFPE,
AACP), it is clear that many junior investigators require
mentorship on writing a strong hypothesis, as many include
weakening terms that result in a non-testable statement. This
poster will act as a simple, permanent, and sharable guide to
writing a strong hypothesis for trainees and junior faculty.

A hypothesis is a testable statement created from observations,
and used to make predictions. As such, a strong hypothesis
naturally leads to and guides experiments that test the validity
of the hypothesis.

This poster is focused purely on writing a hypothesis. Further
information on additional grant-writing tips can be found at the
“Sources” listed

Background

A hypothesis needs to be a definitive, precise, testable
statement yet, by the very nature of science, one cannot be
certain of an outcome. As such, the authors have observed
junior investigators all too frequently incorporating this
uncertainty into the actual hypothesis. Words such as ”may”
and “could” result in it being impossible to reject the
hypothesis.

Choose the best hypothesis:
Attending class could result in improved grades
Attending class will result in improved grades

Imprecision – “may, could, should, might”

A compound hypothesis includes more than one determinator
or result, and generally includes the words “and” or “or”. One
part may be true, whereas the other may be false. Keep the
statement focused and testable, and consider re-writing if you
have “and” or “or”. If the statement is too complex, a
suggestion is to split into more than one hypothesis that can be
tested at the same time.

Consider the following:
Attending class will result in worse grades and engagement

There are two outcomes that are independent of each other;
one may be true and not the other.

Discuss if the following could be tested, and consider a better
way to write the hypothesis. What are you trying to determine?

Attending class and taking notes will result in improved grades

Too Complex – “and, or”

Sources

Incorporating a goal of the research into the hypothesis is a focus 
on what the research will allow the investigator to achieve, and is 
not testable on it own merit.

Consider the following:
A determination of the factors that lead to improved student 
achievement will allow us to design improved delivery 
approaches. 

This may be true but is really a goal…and consider this statement 
in regards to “Screening Disguised as a Hypothesis”.

Screening Disguised as a Hypothesis 
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Focused on Researcher
https://www.niaid.nih.gov/grants-contracts/write-research-plan

https://grants.nih.gov/grants/how-to-apply-application-guide/format-and-
write/write-your-application.htm#Your%20Research%20Plan

https://www.nimh.nih.gov/funding/grant-writing-and-application-
process/common-mistakes-in-writing-applications

https://www.nimh.nih.gov/funding/grant-writing-and-application-
process/grant-writing-tips

www.ars.usda.gov/ARSUserFiles/OSQR/HypothesisandNonHypothesisResearch
.doc

Seeking a result or correlation without a clear rationale is not hypothesis-driven. This
includes assessing a library of compounds for biological activity or assessing number
factors to determine a “significant” correlation (p-hacking*).

Consider the following – this is a screening goal. How should this be written?
The optimal substituent will be determined through systematically changing the
lipophilicity of the R-group of the lead compound.

Also consider what metrics determine “optimal”

Consider:
20 factors will be assessed to determine the factor responsible.

For a p-value of 0.05, one factor can be expected to be correlated purely by chance
https://onlinelibrary.wiley.com/doi/full/10.1111/test.12305
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